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Designed to direct traffic, protect your 
workers, identify various plant or storage areas 
. and create new standards of seeing- 
efficiency for greater productivity. 


They ‘‘wash away" ceiling shadows, yet 
assure high footcandles with comfortable 
shielding for the working level: 10% uplight 
with 13° cut-off or 25% uplight with 27° cut- 
off... for 430, 800 or 1500 M. A. operation. 
Easy installation and maintenance. Three 
reflector finishes—Permalux White, 
Porcelain or Alzak Aluminum. 
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SQUARE D's Nl 


N OT! CE (above) how little space is 


required to remove or add a Square D 
channel-mounted terminal block to 
the completely assembled unit. Espe- 
cially important for a quick change 
when an additional terminal must be 
inserted into grouping. 


| LOOK (ct right)... 
NEW 12 @eminats til dates can 
ee idee his) mounted on same 


channel...25 am- 
pere pressure wire 
connectors, 25 to 
50 ampere box lugs 
...all can be inter- 
locked together. 
Terminals in kit 
form to “‘do-it-your- 
self” or factory- 
assembled tostand- 
ard specifications. 


Ni E W ..fusible terminal block (below) 
for protection of solenoids and other 
single or three-phase loads. Mounts 
on same channel as regular terminal 
blocks. Available factory-assembled 
or in kit form for customer assembly. 


ASK YOUR SQUARE D FIELD ENGINEER 
or write for Bulletin which covers details on Channel- 
Mounted Terminal Blocks. Address Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin. 
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FOR COMPLETE SATISFACTION AND SAFETY 


Explosion-proof electrical equipment is more important 
today than ever before. Manufacturers of material han- 
dling equipment are adding explosion-proof switches 
and connectors to be used in hazardous areas. And, an 
ever increasing number of industrial plants are almost 
entirely equipped with explosion-proof electrical equip- 
ment, Appleton’s full line of explosion-proof electrical 
equipment is the result of extensive laboratory develop- 
ment and field tests, with your individual safety require- 
ments in mind. Proven acceptance and use by leading 
companies the world over is your assurance that 
APPLETON is... 


TODAY, MORE THAN EVER... 


The Standard for Botton Wiring” 


Also Manufacturers of itallcadle Won | 


‘eae Automatic Reelites 


APPLETON ELECTRIC COMPANY 
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AND MAINTENANCE Published for electrical contractors, electrical departments 


in industry, engineers, consultants, inspectors and motor 
with which, is consolidated Electrical Contracting. The shops. Covering engineering, installation, repair, mainte- 
Electragist and Electrical Record Established 1901 nance and management in the field of electrical construc- 
tion and maintenance. 
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Washington Report 
Sidelights 
New Lighting Standards, An Editorial 


Textbook Distribution 


By A. A. RICHMAN—College laboratory building uses electrical 
system as educational medium for the information of engineering 
undergraduates. 


New SCR Dimmer Speeds Light-Control Progress 
By R. A. LANGER—New midget-sized silicon controlled rectifier 
makes possible tremendous size and weight reductions and improved 
performance characteristics in diminutive new dimmers; opens up 
new concept of lighting control. 

Reduce Maintenance Costs by Protecting Electrical Contacts 
By H. T. BAILEY—A practical method of contact protection using 
small dry-type rectifier units for arc quenching at contacts in coil 
circuits of relays, solenoids, contactors and similar inductive control 
devices. 

Distribution for Floodlighting 
By J. F. McPARTLAN D—Design and construction details on a modern 
outdoor electrical system supplying floodlight clusters on steel towers 
spaced around the outside wall of City Park Stadium in New 
Orleans, La. 

Increased Service and Feeder Capacity 
Newspaper plant modernizes with increased service and feeder capacity 
for growing lighting and office machine load. 

Art Museum Lighting 
Special spotlight developed for art museum lighting provides eco- 
nomical, efficient method of eliminating objectionable background light 
around paintings and statuary. 

Fusing—An Answer to Positive Ballast Protection 
By SCOTT HELM—The “how” and “why” of fluorescent ballast 
failure, plus recommended fusing procedures to prevent fixture and 
property damage. 

Housepower Begins at Home 


Contractor’s home typifies the electrical living he recommends to his 
customers. 


Hospital Modernization Includes Standby Power Supply 
How Polyclinic Hospital, Cleveland, Ohio, met the problem of assuring 
electrical power continuity with a standby diesel generator, and auto- 
matic throwover control. 


Automatic Vote Indicator 
Automatic vote indicator is installed in Connecticut’s House of Revre- 
sentatives, together with accessory bullseyes, photostatic recording 
equipment and extensive P.A. hook-up. 
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Installs Easier... 
Protects Better 
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QP PLUG-IN CIRCUIT BREAKER TYPE 














One-piece enclesures—4 
gutters ALL sides—plenty 
knockouts—flush or sur 
face mounting —sequence 
bussing—silver-plated 
live contacts—p/us other 
better features. 
UL approved for 
label service installation. Choose from only 


These individual factory-packed 
units include box, panelbase, cover and 


door—everything but breakers—ready for easy 


9 different sizes—8 to 42 branches with 
lug or breaker mains, 50 to 225 amps.—to give 
practically any lighting circuit the safest, 


foolproof protection you can buy. Your 
QP QUICKLAG-P PLUG-IN : : 
CIRCUIT BREAKERS Wholesaler can deliver right from stock. 


..» finest made! 


Thermal magnet 
quick-make 
yuick-break «Time 
lag prevents tripping 
on harmiess er 
loads 
Capesttion: 10 to 70 FRANK ADAM ELECTRIC COMPANY 


amps., 1, 2 or 3 poles P.O. BOX 357, MAIN P.O. ¢ ST. LOUIS 66, MISSOURI 


busduct « panelboards * switchboards + service equipment « safety switches « load centers + Quikheter 
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Electrified Farm Living 


Full electrical utilization from a modern wiring 
system is an operating necessity as well as a 
convenience in this rural poultry farm. 


Surface Raceways Repower Old Hospital 


Surface raceways repower old hospital, satis- 
fying the needs of modern up-to-date elec- 
trically operated hospital equipment, with spare 
capacity included to meet all future require- 
ments. 


High-Cycle Control 
By H. P. SCOTT—Operations activated re- 
motely by high-cycle control in California 
plant where electrical installation includes de- 
sign and construction innovations, photoelectric 
protective system, and flexible feeder bus-duct 
arrangement. 


Practical Methods 
Photographic record of conduit in slabs; “pack- 
aged” installation of heated driveways; solar 
research house shows promising future. 
Motor Shops 
“Bird Cage” checks direction of motor rot ation; 
sturdy growler stand adjusts to rotor size 
exhaust drum keeps shop area dust-free. 
Reader Service 
Product news announcements; catalogs and 
bulletins. 
Reader’s Quiz 


Questions and answers on transformer banks; 
thawing pipes; insulating material. 
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Answers to code questions on branch circuit 
color code; bare neutral; protection against 
lightning; 50-amp branch circuit. 
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Last month President Eisenhower submitted to Congress a 
balanced budget for fiscal 1960, with expenditures listed at 
$77 billion, receipts at $77.1 billion. Expenditures included: 
national security—$45.8 billions; veterans—$5.1 billion; agri- 
culture—$6.0 billion; interest—$8.1 billion; all other—$12.0 
billion. Estimated receipts included: individuals—$40.7 billion; 
corporations—$21.5 billion; excise taxes—$8.9 billion; all other 
—$6.0 billion. Expenditures would thus be about $3.4 billion 
less than the current fiscal year spending—all cut from civilian 
programs. 

Mood of the Democratic-controlled 86th Congress is to keep 
Government spending at least up to the current rate. Democratic 
programs which will be pushed include more spending for de- 
fense, public works (housing, schools, airports, etc.), and welfare 
programs (more pay for unemployed, bigger social security retire- 
ment benefits, etc.). 


The national economy is headed for new highs. Gross national! 
product (GNP) averaged $437 billion in 1958 (ranging from 
$426 billion annual rate in Ist Q. to $453 billion in 4th Q.), is 
predicted to average about $463 billion for this year, with annual 
rate of a possible $480 billion in 4th Q. of 1959. Bolstering this 
Dept. of Commerce forecast are existing inventory requirements, 
government programs, and home-building expansion. Also, con- 
sumer incomes and purchasing are at new highs, and Federal, 
state and local governments continue to provide a growing 
market for goods and services. 


Government's civilian employee payroll will reach $14.5 bil- 
lion during fiscal 1960, under the President’s $77 billion budget, 
or some $300 million over the present level. Average pay for 
each federal employee climbed from $2175 to $5510 between 
June 30, 1942 and June 30, 1958, or 153.3%. Government's 
civilian employees now total 2,369,000 persons. 

Nearly 2.5 million persons were on the payrolls of local gov- 
ernments in metropolitan areas in April 1957, according to a 
survey made by U. S. Census Bureau at that time. Payrolls for 
that month totaled $837 million, Census reported. This was an 
estimated 62% of all local government employment, and 68% 
of all local government payrolls 


Census Bureau is now conducting a survey covering operations 
of manufacturing companies during calendar year 1958. An 
estimated 285,000 firms will be questionnaired, involving more 
than 450 different industries. This survey will update the infor- 
mation provided by the last regular Census of Manufactures 
covering the calendar year 1954, and make available new statis- 
tical data for marketing and other industry studies 


Shipments of fluorescent lamp ballasts totaled 16,234,000, 
valued at $43,910,000, for the first nine months of 1958, as 
reported by Census Bureau. Corrected power factor types totaled 
9,408,000, valued at $38,546,000. Rapid start type ballasts 
accounted for 45% of the corrected power factor types. 


Electric power consumption reached a new high last month, 
for week ending January 10, when output totaled 13.554 billion 
kwhr. This was 8.4% ahead of the year-earlier similar period 
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HARVEY HUBBELL, INCORPORATED 


yineering Departr 


cat. No. 20414 


cat. NO. 20415 


... the rugged locking connector with 
dead front safety shutter which confines 
arcing and keeps out dust, metal filings, 
lint and other dangerous foreign particles. 


“‘Hubbellock” is a complete line of 3, 4 
and 5-wire connectors designed for heavy duty 
industrial applications involving high cycle 
tools and other portable electrical equipment. 


This new folder tells the complete story 
.- available on request. 


HARVEY HUBBELL, 


BRIDGEPORT 2, CONNECTICUT 


WIRING DEVICE OFFICE AND WAREHOUSE LOCATIONS 


Bridgeport 2, Connecticut Los Angeles 12, California 
State and Bostwick Streets 103 North Santa Fe Avenue IN CANADA: 


Chicago 7, Ilinois San Francisco, California Scarborough, Ontario, & 
37 South Sangamon Street 1675 Hudson Avenue 1160 Birchmount Road continued on page 31 
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Sidelights 





POSTSCRIPT TO SCHOOL SAFETY. 


Our editorial in the January issue, “Toward Safety in Schools”, advocated 
the prompt installation of automatic fire detection and warning systems 
in schools referring to the recent school fire disaster in Chicago. Since 
the editorial was written, both the coroner’s jury report and a report by 
the National Fire Protection Association (NFPA) have made extensive 
recommendations based upon investigation of Chicago’s disaster. Both 
reports recommended the installation of automatic fire detection and 
warning systems. 


DEMONSTRATION WIRING - 


In planning the laboratory facilities for a new 7-floor building for the 
Stevens Institute of Technology in Hoboken, N. J., the electrical work 
was varied to include many different types of equipment and wiring 
methods as a practical demonstration of modern electrical system facili- 
ties and techniques for study by undergraduate engineers. The installa- 
tion is described by Albert A. Richman, president of Lightning Electric 
Service Co. of Newark, electrical contractors for the project in “Textbook 
Distribution” beginning on page 63. 


FLOODLIGHTING CIRCUITS - 


Electrical design of distribution and branch circuiting for outdoor flood- 
lighting has recently been undergoing a sort of revolution. The develop- 
ment of new lamp types and luminaires has combined with the rapidly 
expanding shift to high-voltage feeder circuits to require much more 
analysis by the electrical designer. When efficiency and economy are 
related to selection of an electrical system for a given set of physical 
factors and lighting requirements, a considerable chore is involved. But 
B. Z. Segall, consulting engineer, measured up to just such a job in the 
relighting of City Park Stadium in New Orleans, La. And this job was 
complicated by the requirements of electrical modernization. The details 
on the job, with its primary CB and aerial-cable feeder, are given in the 
story beginning on page 76. 


HOSPITAL STANDBY POWER 


In the expansion and modernization of Polyclinic Hospital in Cleveland, 
Ohio, a disaster power supply system was carefully planned and coordi- 
nated with the normal electrical system to provide instant transfer of 
essential loads to a 60 kw diesel powered generator in the event of a 
failure in both of the two normal services. The transfer to emergency 
power supply, engine start-up and return to normal supply are handled 
by an automatic transfer switch. The installation is described in “Standby 
Power Supply” beginning on page 90. 
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SOLID 
SILVER 
CONTACTS! 


Here's Safety Switch 
Performance That Helps 
Build Your Profits. 

Costs No More... 
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Why Accept Less? 


Household safety switches may look alike, and may be priced 
alike. But you’re smart to buy the C-H 4151 Midget Safety 
Switch because it has extra qualities, gives extra performance, 
helps you do the kind of job that gets more jobs. 

ONLY the C-H 4151 has solid silver double-break, butt- 
type, vertical contacts. Silver, long standard in industrial con- 
trol, far outlasts contacts of copper or bronze. The double- 
break contacts cut are voltage in half, further lengthening 
contact life. There’s no scrape or slide when these face-to-face 
butt-type contacts close . . And vertical construction sheds 
dust, keeps the contacts clean. 

Yes, this combination of extras make this switch work 
faultlessly, indefinitely. There’s no better switch for your 
customers, yet the C-H 4151 is priced with the cheapest. 
Why accept less? See your nearby Authorized Cutler-Hammer 
Distributor. Or write for the handy ordering guide, the 
Cutler-Hammer Merchandiser, publication EA100—C-241, 
Cutler-Hammer Inc., Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiory. Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation 
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A MESSAGE TO AMERICAN INDUSTRY 


© ONE OF A SPECIAL SERIES 


In financial aid to education... 


What Should Business Do Now? 


Now that the federal government is entering 
the field, should business firms stop giving 
financial aid to our colleges and universities? 

This question is now being discussed by busi- 
ness directors throughout the country. The dis- 
cussion is prompted by the near-billion-dollar 
program of federal aid to education passed by 
Congress a few months ago. For if the federal 
government, with its access to billions in taxes, 
is assuming responsibility for the financial wel- 
fare of education, should not business get out of 
the way and let the government take over? This 
is the general way the question is being asked. 


The answer is a resounding NO. 


What The Federal Program Does 


The new federal program makes it possible 
for the government to spend the imposing total 
of $900 million for aid to education over the 
next four years. There are still many loose ends 
in the program. But already it’s quite clear what 
such funds will — and will not — do to help re- 
lieve the financial plight of our colleges and 
universities. 

First of all, the program is not going to solve 


any financial problems in education overnight. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


The program is just barely underway. So far no 
money has actually been allocated, and Congress 
has appropriated only $40 million — less than 
5% of the total. 

More important, there is very little in the 
total program which will result in direct aid to 
colleges and universities. The program does set 
up fellowships to train college teachers. But 
most of the aid will eventually be channeled 
through the states to primary and secondary 
schools. The main focus of the program is edu- 
cation for national defense — strengthening 
science, mathematics and foreign languages in 
elementa ry and seconda ry schools, together with 
grants for counseling, testing and research. 

The one big item for higher education is a 
$295 million student loan program, which will 
help needy students pay tuition and other fees. 
But tuition rarely covers the full cost to the col- 
lege of educating a student. So the net result 
could well be an additional financial strain on 
our institutions of higher learning. 

For the three most pressing financial needs 
— faculty salaries, scholarship grants and new 
plant and equipment—colleges and universities 
must still rely heavily on help from the business 


community. And it would indeed be a major 
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misfortune if the recent actions of the govern- 
ment put a blight on this growing and substan- 
tial support to higher education. 

In the last ten years, business has expanded 
its financial aid to education by more than four 
fold. In 1948, contributions were only $24 mil- 
lion. In 1957, such aid reached an estimated 
$125 million. Moreover, corporations have been 
putting a larger proportion of their total chari- 
table gifts into education. In 1950, the percent- 
age was only 17°. By pre-Sputnik 1956, the 
share had already increased to 34%, according 
to figures recently released by the Council for 


Financial Aid to Education. 


Why Business Must Help 


The most compelling reason for increasing 
business aid to higher education — at an even 
faster rate—is that our colleges and universities 
desperately need financial help. It is that sim- 
ple. Private contributions to higher education 
must average at least $400 million over the next 
ten years if our colleges are to meet rising oper- 
ating costs and raise faculty salaries to decent 
levels. Despite the growth in business contribu- 
tions, we are still well below that goal. 

If our colleges cannot solve their mounting 
financial difficulties through voluntary help 
from business firms, alumni and communities 
— then it is to be expected that federal aid ul- 
timately will be mobilized in a big way. In prin- 
ciple, if not in dollars, the 85th Congress has 
paved the way. Indeed, a large federal scholar- 
ship program was squeezed out of this year’s 
legislation only in the course of last-minute com- 
promises. And Arthur S. Flemming, Secretary of 
Health, Education and Welfare, has urged that 
the next session of Congress restore the scholar- 
ship program. 

About any federal rescue operation for highe: 
education, two things are quite clear: 

(1) Such aid will come too late to prevent ir- 
reparable harm resulting from the current 
shortage of funds. The need for help is 


urgent and immediate. 
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(2) With federal taxes taking over half of all 
corporate income, any federal program in 
the end will be financed in large part by 


the business community. 


An Opportunity 


So, viewed narrowly, it is in the selfish interest 
of business firms to aid our colleges and univer- 
sities now, rather than wait and be forced to pay 
later on. By doing so, they ensure that business 
will have a continuing supply of well-trained 
graduates. They take advantage of the tax laws 
for charitable contributions which mean the 
government in effect assumes more than half the 
cost of business aid to education. And they win 
gratitude for a voluntary and generous act. 

Viewed in the broad public interest, the busi- 
ness community has an opportunity to perform 
a financial rescue mission in education which 
could well be the key to successful survival, not 
only of our present system of higher education, 
but also of the nation itself. 

As previous editorials in this series have 
pointed out, a very small share of the net in- 
come of business firms — about 1% — would 
do the job. Certainly business must not be dis- 
tracted from this opportunity by the new ven- 
ture of the federal government in financial aid 


to education. 
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NO TROUBLE CALLS WITH PUSHMATIC 


Trouble calls eat up your profits. But 
not when install Pushmatic®— 
the circuit breaker that prevents over- 
heating and subsequent nuisance trip- 
ping. You save costly call-backs and 
the difference right into your 
pocket. The reason? 


you 


goes 


Unlike plug-in type breakers, a Push- 
matic bolts to a bus bar, cannot work 
and essive heating. 
It provides a high-pressure, low- 
resistant, positive contact always. 


loose Cause ec 


No complicated installation, either. 


bolted connections are standard on every breaker 


lo install a Pushmatic simply tighten 
the handy captive screw onto the bus 
bar... and there it is, a truly trouble- 
free connection in seconds . . . and an 
end to a common cause of nuisance 
tripping. 

Other Pushmatic plusses: Pushbutton 


convenience and 
you can depend on 


control quality 
More than a 
dozen individual tests are given each 
and every Pushmatic before packag- 
ing. The result is safe, proved per- 
formance every time. Sell Pushmatic 
and end trouble calls BEPCO 


BOSBBG000* 


BullDog Electric 
ann 32, Mich 
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Electric Products Co 
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ion of I-" Circuit Breaker Company 
SE “y ‘0th St., New York 16, N.Y 


80 Clayson Rd., Toronto 15, Ont 





nothing but pure light! 


There are good reasons why so many lighting specs hold firm for 
Lightolier recessed troffers: ARCHITECTS like the clean panel of 
light...no bulky frames or exposed screws...the neat joints and 
hidden hinges...the Optiplex, Domex and Strialux diffusers that meet 
nearly any requirement. OWNERS like the easier cleaning...no 
frames to handle, no broken diffusers...the finished appearance.. 

the efficient, dependable performance. CONTRACTORS like the way 
one man uses detachable grab handles to lift fixtures easily...the 
rugged construction, trouble-free installation...the sound profits. 
Doesn’t it make good sense to recommend and install commercial 
lighting by Lightolier? For a 120-PAGE CATALOG-BINDER detailing the 
complete architectural collection, write today to Dept. EC-29. 


LiGFHTOLIER 


ARCHITECTURAL LIGHTING * RESIDENTIAL FIXTURES * PORTABLE LAMPS 
MAIN OFFICE AND FACTORY: JERSEY CITY 5, NEW JERSEY 


EXPOSED GRID CEILING DETAIL 


These authorized Lightolier distributors can help you get more profitable orders: 


ALABAMA 
pveningbamne 
Mayer Elec. Sup. Co 
ARIZONA 

emix: 
Brown Wholesale Elec 
CALIFORNIA 
Sam Prancisco 
California Elec. Sup. Co 
COLORADO 
Denver: Central Elec. Sup. 
CONNECTICUT 
Bridgeport: 8. M. Tower 
Hartford 
spaces Light & Sup. Co 


Grand Light 4 Sup. Co. 

oO on: 
United Elec. Sup. Co 
Stamford: Marie Co. 
DISTRICT OF 
COLUMBIA 
Maurice Elec. Sup. Co. 
National Elec. Wholesalers 

R. Evans & Bros 

FLORIDA 


same 
Farrey's Whsie. Hdwe. Co 
GEORGIA 
Atlanta: Atianta Ltg. Fix 
Noland Co 
ILLINOIS 


1cago 
Efengee Elec. Sup. Co 
Englewood Elec. Sup 
Hawkins Electric 
Hyland Elec. Sup. Co 
Wholesale Elec. Sup 
EBigin: Fox Elec. Sup. 
Rockford 
Englewood Elec. Sup. Co 


Springfiel. 

sorinttend Elec. Sup 
INDIANA 

Pt. Wayne 
Mossman-Yarnelle Co 
Gary 

Englewood Elec. Sup. Co. 


So. Bend. 

Englewood Elec. Sup. Co. 
IOWA 

Des Moines: 

Weston Lighting Cc 
KANSAS 

Kansas City: 

W. T. Foley Elec. Co 
KENTUCKY 

Paducah: Ohio Valley Sup 
LOUISIANA 

Baton Rouge: 
Electrical Wholesalers 
New Orleans: 
interstate Elec. Co 
MAINE 

Bangor: Standard Elec. Co 
Portla 

Holmes Elec. Supply Co. 
MARYLAND 
Baltimore 

Excello Public Serv. Corp 
MASSACHUSETTS 
Boston 

Mass. Gas & Elec. Light Co 
Henry L. Wolfers Inc 
Fitchburg: 

Service Elec. Sup. Co. 
Pittsfield: Carr Supply 
Springfield 

Eastern Elec. Sup 
Worcester 

Atlantic Elec. Sup 
Benjamin Elec. Sup. 


MICHIGAN 


iec. Co. 
Michigan Chandelier Co 
Flint: Royallte Co. 
Grand Rapids: 

te Elec. Sup. Co. 


Standard Elec. Co 
Saginaw: Standard Elec. 
MINNESOTA 

Duluth: 

Northern Elec. Sup. Co. 
Minneapolis: 

Charles A. Anderson & Co. 
Northland pee Sup. Co. 
St. : Lax Elec. Co. 
MISSOU RD 
St. Louis: 
NEBRASKA 


Omaha: 

Electric Fix. & Sup. Co. 
NEVADA 

Reno: 

Western Elec. Dists. Co. 
NEW HAMPSHIRE 


Portsmout: 


M. K. Clark 


Mass. Gas o fies Light Co. 


NEW JER 

Atlantic — 
ream Elec. Sup. Co. 

amden 

Camden" Elec. Fix. Co. 
NEW 'MEXIC 
Albuquerque 
Albuquerque Dist. Co 
NEW YORK 
Albany: 

a nerve Co Inc 


nghamt 
Fre e Elec. Sup. Co. 


Buffalo incan. Light Co. inc. 


Poughkeepsie: 

Electra Sup. Co. 
Rochester: 

Rowe Electric Sup. Co 
Syracuse: Superior Elec 


NORTH CAROLINA 

Charlotte: 

Independent Elec. Sup. 
urbam: Noland Co 

Greensboro: 

Elec. Sup. & Equip. Co. 

Kinston: Kinston Elec. 

Winston-Salem: 

Noland Co 


p> see 


Akro 

The Sacks Elec. Sup. Co 
Canton: The Electric Sales 
Cincinnati: B. & B. Elec 

F. D. Lawrence Electric Co 
Cleveland: i. Leff Electric 
Columbus: 

Eigee Elec. Co 

The Loeb Elec. Co 
Dayton: 

Dueliman Elec. Co 
Toledo; Gross Elec. 
Youngstown: 

Mart Industries 
OKLAHOMA 

Tulsa: Lawson Elec. Co. 


PENNSYLVANIA 
Allentown: 
Coleman Elec. Co. 
Erie: Kraus Elec. Co 
Harrisburg: 
Fluorescent Sup. Co. 
Hazleton: 

Power Elec. Co. Inc. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


New Castle 
Midwestern Elec. Co 
Philadelphia: 

Ace Lighting Fix. Co. 
Gold Seal Elec. Sup. Co 
Sylvan Elec. Fix. Co 
Pittsburgh: 

Allied Elec. Sup. Co 
Argo-Lite Studios 
Doubleday-Hill Elec. Co. 
Wally Elec. Sup. Co 


ing: Coleman€Elec.Co. 


Scranton: Lewis & Reif 

W ilkes-Barre. 

Anthracite Elec. Sup. Co 

RHODE ISLAND 

Pawtucket: 

Major Elec. Sup. Co. 
rovidence: 

Leavitt Colson Co 

SOUTH CAROLINA 

Anderson. 

Sullivan Hdwe. Co 

Columbia 

Capito! Elec. Sup. Co 

Noland Co. 

Greenville: 

Sullivan Hdwe. Co 

SOUTH DAKOTA 

Watertown. 

J. H. Larson Elec. Co. 

TENNESSEE 

Jobnson City: Noland Co 

Nashville: 

Nashville Elec. Sup. Co. 

TEXAS 

Dallas: Laan Elec. Sup. 

Ft. Wo 

Andersen Fixture Co. 

Houston: 

Marlin Associates 
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San Antonio: 
Southern Equip. Co. 
VIRGINIA 
Arlington: Dominion 
Elec. Sup. Co. Inc. 
Noland Co. 

Lynchburg: 

Mid State Elec. Sup. Inc. 
Norfolk: Noland Co. 
Rosslyn: Noland Co. 
WEST VIRGINIA 
Charleston: 

Goldfarb Elec. Sup. Co. 
Virginian Electric Inc. 
Huntington: 

West Virginia Elec. Co. 
W beeling: The Front Co. 
WISCONSIN 
Appleton: 

Moe a Co. 

Eau Clair 

W.H Hobbs Sup. Co, 

La Crosse: 

W. A. Roosevelt Co. 
Milwaukee: 

Lappin Elec. Co. 
Standard Elec. Sup. 
WASHINGTON 
Seattle: 

Seattle Lighting Fix. Co. 
ALASKA—Anchorage: 
Northern Supply Co. 
CANADA 

Montreal 

me 7 Elec. Co. 


Revere Elec. Dist. 
Toronto Elec. Sup. Co. 
BAW An 

Honolul 

Hawaiian ‘Light. & Sup. Co. 
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ANNOUNCING: 


BullDog’s new Power Master lets you 
put everything from large air circuit 
breakers to small Vacu-Break® units 
in One space-saving enclosure. It will 
handle any of the following light-duty 
or heavy-duty switch units ... in any 
combination: 

e New K-line back-connected air 
circuit breakers, 225 to 4000 
amperes 

e Molded Case Circuit Breakers, 
back-connected or panelboard- 
mounted, 15 to 800 amperes 

e Cordon* Circuit Breakers, back- 
connected, 15 to 600 amperes 

e Fused Pressure Switches, back- 
connected, up to 4000 amperes 


e BullDog DF-30 fused switches, 
back-connected, 30 to 1200 amperes 


e BullDog Vacu-Break® units in 
panelboard mounting, 30 to 1200 
amperes 


In addition there is room for current- 
transformer equipment and metering 
systems. 


A call will bring your local BullDog 






THE NEW BULLDOG POWER MASTER- 
UNCHALLENGED FOR VERSATILITY 


field engineer to assist you in select- 
ing the type, combination and 
arrangement of units needed to 
handle your power load help 
supervise installation. You'll find the 
new Power Master is easy and eco- 
nomical to install, too. Bus duct 
systems up to 4000 amperes can be 
connected directly to the board. For 
complete details send for Switch- 
board Bulletin SB-555. 


*Trademark registered by I-T-E Circuit Breaker Company 


BEPCO 


Blu DOO: 


BullDog Electric Products Company, Division of I-T-E 
Detroit 32, Mich. BullDog Export Division 


In Canada: Bull Dog Electric Products Co 


Canada) Ltd 


Circuit Breaker Company, 
13 East 40th St., New York 16, N.Y 


80 Clayson Rd., Toronto 15, Ont. 





“T rial-and-error digging is a dog’s life’’ 


How do leading firms and salesmen 
avoid ‘cold’ prospecting? 


In the new construction market, they use Dodge 
Reports to pinpoint active prospects... and guide the 
timing of sales calls. 

Dodge Reports are mailed daily — directly to you 
or your salesmen. They tell who’s going to build what 
and where. You specify the areas and types of con- 
struction you want covered. For each project, Dodge 
tells you whom to see... when bids are wanted — and 


even who else is bidding...anywhere within the 37 
Eastern States. 

Let Dodge show you how you can avoid missed or 
mis-timed opportunities...how you can concentrate on 
jobs you know will be profitable ... how you can end 
the nuisance of ‘cold convassing’ ... how you can cut 
sales costs and boost salesmen’s morale and earnings. 


WRITE FOR FREE BOOK 


F. W. Dodge Corporation, Construction News Division, 
119 West 40th Street, New York 18, N. Y., Dept. ECM29 


Send me the book “Dodge Reports—How To Use Them Effectively” 
and let me see some typical Dodge Reports for my area. I am interested 


in the general markets checked below. 


House Construction General Building 


Engineering Projects (Heavy Construction) 
Area 
Nome 
Company 


Address 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Dodge Reports 


For Timed Selling 
to the Construction Industry 


. FEBRUARY, 1959 
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gives you important extras at no increase in price 


Easy to Start 
Covers 


New, notched covers 
loosen quickly with pinch 
bar or screwdriver. 


Easy to Install 


Three-hole bracket 
makes mounting fast 
and easy. Bracket is 
replaceable. 


Other features include... 

@ Built-in breathers and drains available 

@ Seven taper-tapped conduit entrances 

@ Starter located below breaker for safe and easy maintenance 

®@ Compact design permits greater number of motor controls in 
any given area 


For more information, consult your Condulet Catalog, or see a 
Crouse-Hinds Distributor. Additional help is available from any of 
the Crouse-Hinds offices listed below. 


CROUSE e HIN DS 


MAIN a AND FACTORY: SYRACUSE. NEW YORK 


@ CONDULET” ELECTRICAL EQUIPMENT (intesten Proot and Conventional) @ FLOODLIGHTING 

@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
These products are sold exclusively a hace electrical distributors. For eee apg *panndl help, contact 
one of the — offices: e : 1 x te 


K sas 
Portland " t 
Resident Representatives: 








ae 














ASUO Remote Control Switches with 
vibration mounts and soundproof enclosures 
provide QUIET operation 





ASCO Mechanically Held Remote Control 
Switches have always been inherently quiet 
in open or closed position. The coil is 
energized only during the instant of opera- 
tion; accordingly, the Switch is free from 
distracting A-C hum. 
Now, through ASCO accessories, shock 
noises produced during opening and clos- 
ing can be drastically reduced. 
Shock and Vibration Isolators are easy to 
install—reduce operating noise normally 
audible from 250 ft. away to unobjection- 
able levels at 35 ft. 
Soundproof Enclosures, when added to the 
shock and vibration isolators, reduce the 
sound of switch operation to a click faintly 
audible from a distance of only 3 feet. 
COMPLETE ACCESSORIES 
Rugged, simple Bulletin 920 Remote 
Control Switches are available with: 
Adapter—for control line fuse. 
Shock and Vibration Isolator Mounts — 
provide efficient shock absorption, sub- 
stantially reduce switch operating noise. 
Mounts are easily installed or removed 
—a single bolt holds each one to the 
panel. 
Cover Plate — permits manual operation 
with complete protection from contacts. 
Reduced Width Dimensions —for in- 
stallations where space is at a premium. 
Reduced width 920 RC is only 57%” 
wide! 
Soundproof Enclosure —with bonded 
acoustical insulation. Since ASCO 
switches are designed to operate in un- 
ventilated enclosures, derating is never 
necessary. 
ASCO Bulletin 920 Switches equipped with 
low voltage control are suitable for 24-volt 
A-C control by push button, time switches, 
relays or other control methods —installa- 
tion costs go down, safety and permissible 
line runs are increased. 














For complete data on ASCO Remote Control Switches and accessories, write for Catalog 57-S2. 


Automatic Switch Co. 


50J Hanover Road, Florham Park, New Jersey - FRontier 7-4600 
AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES * ELECTROMAGNETIC CONTROL 
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Specity 


McGILL 20%e, switches 





...for guaranteed precision plus durability 


The high standards of design, 
craftsmanship and material selec- 
tion make it possible to guarantee 
No. 41 LEVOLIER switch uncon- 
ditionally against failure in light- 
ing circuits. This extra quality is 
reflected in the performance of all 
LEVOLIER switches. 


It pays to specify the best to avoid 
frequent and costly replacement. 
LEVOLIER canopy, toggle, push 
button and momentary contact 
switches easily withstand the hard 
use and abuse of industrial service. 
All are Underwriters’ Laborato- 
ries inspected. 


UNCONDITIONALLY GUARANTEED No. 41 single-pole, 
single-circuit, universal lever switch 6 amp. “T” 125V—3 
amp. 250V. Only 5%” thick, it is ideal for conduit box and 
canopy mounting for lighting and FHP motor control. 


No. 100 single-pole, 15 amp. 125-250V, 
1 HP 120-240V AC, normally “OFF” 
momentary contact switch. 1 amp., 
125V—l,, amp., 250V DC. Especially 


suitable for limit and safety control 


of industrial machinery. 


No. 25toggle switch car- 
ries a 6 amp. “T” 125V, 
3 amp., 250V rating with 
an §.P.S.T. double-break 
mechanism. 1/3 HP AC 
120-240V. Ideal for panel 
board, FHP» motors, ap- 
pliances, power tools, etc. 


McGILL MANUFACTURING COMPANY, INC., 


No. 90 34, HP capacity, 15 
amp. 125V, 10 amp. 250V 
toggle switch with an 
S.P.S.T. mechanism. De- 
signed for AC operation. 
Also carries 20 amp. 
125V AC non-inductive 
load for heater applica- 
tions. Also available in 
two circuit with center off 
and no off. Choice of ter- 
minals. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


ELECTRICAL DIV 


No. 29 single-circuit, .75 
amp., 125V, normally “ON” 
momentary contact switch. 
Excellent for automatic con- 
trol of lights as in door 
openings and closings. 


No. 71 single-pole, single cir- 
cuit, universal lever switch 
. the thinnest 6 amp. “T” 
125V—3 amp. 250V switch 
of its kind on the market to- 
day—-only 15/32” thick. 
Also with push button. 


For complete descriptions of the entire McGILL line of 
switches, sockets, portable lampguards and other elec- 
trical specialties, write for catalog No. 84. 


AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 


engineered electrical products 


AT SILL 


i) 


450 N. CAMPBELL ST., 


. y precision needle roller bearings 
VALPARAISO, INDIANA 
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PLASTIC 
TAPE 


trying to tear plastic tape... 


but not when you use the exclusive 
new SLIPKNOT Cutter, packed free” 


uith every 66' roll of new 
SLIPKNOT #7 Plastic Electrical Tape 


Try it today. 


*LiMITED TIME OFFER PAT. PENDING 


ELECTRICAL 
\ TAPE 
ay 


SL 


PLYMOUTH RUBBER COMPANY, INC. 


Makers of SLIPKNOT FRICTION TAPE 
DIVISION 15 CANTON, MASSACHUSETTS 
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INCE we’ve been making electrical cable at American Steel & 

Wire since 1891, customers often ask us how they can best 
plan for future wiring needs. They’ve seen the shocking cost of 
plant modernization programs in buildings that were not de- 
signed with foresight. 

Electrically speaking, you’re going to need a flexible wiring 
system, one that can be enlarged or revamped with ease. To lots 
of designers today, that means a feeder system that is not 
permanently sealed in rigid conduit, frequently buried under 
tons of concrete and, in case of damage, frequently unrepairable. 
All of these problems are solved when you install flexible 
Armorlokt in an open-rack system. 

Initial installation is not difficult. Extra feeders can be added 
easily at any time. Special feature: Splices can be made any- 
where along the cable’s length. The pictures on these pages show 
how adaptable and flexible such a wiring system can be. 

Tiger Brand Armorlokt is made in a complete range of sizes 
and constructions. Ask your AS&W salesman. American Steel & 
Wire. Gen’! Offices: 614 Superior Ave., N.W., Cleveland 13, O. 


American Steel & Wire 
Division of 
United States Steel 





Cable is pulled through the racks. Pulleys ease Winch on truck does the pulling. Crew members talk to each other with 
it through at each turn. telephones. 
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a FP \\ | 


Armorlokt terminates easily. Flexibility of the cable elimi- Small radius or large radius curves are easily handled. 
nates fussy joint work. 


Space is left for future cable. 


Imagine how this would look using old-style conduit. Now 


Splices can be made anywhere, an important feature if 
‘it’s neat and accessible. 


cable is damaged in service. 


rat ss) Tiger Brand Electrical Wire & Cable 
: 


-_ 
— 
‘ 
lly - 


A standard cable for every special job 


e Asbestos Wire and Cable 
e Mold Cured Portable Cord 
e Shovel & Dredge Cable 

e Paper & Lead Cable 


e Varnished Cambric Cable 
e Interlocked Armor Cable 
e Special Purpose Wire & Cable 
e Aerial, Underground 
and Submarine Cable 
USS, Tiger Brand and Armorlokt are trademarks 
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handle 


99% 


of all your 
test needs 
with the 


ALL-PURPOSE 
AMPROBE RS-3 


Check resistance of 
motor control solenoid coil. 


ener ni tee 


2° canny i 


Balancing circuits. 


(Hi 


There's only one way you 
can do it... with the 
new AMPROBE RS-3. 
the only tester small enough 





TTA 


WA] 


hil 


to fit in your pocket, yet 


myn! 


versatile enough to measure 


volts, amps, 
and OHMS! iy 


Pyramid instrument Corporation, Lynbrook, N. Y. In Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 


i 


| 





vl 
y! 


| 





Check resistance of 
transformer windings of ballast. 








Use as continuity tester 
to determine if fuse is good. 


Check for low voltage condition. 


Meets every commercial voltage 
requirement on three voltage 
scales .. . 0-150/300/600 volts ac. 
Accurate current readings from 0 
to 300 amps on five current ranges. 
The ohmmeter scale is designed 
specifically for you... readings as 
low as 0.5 ohms can be taken, en- 
abling you to readily distinguish 
the difference between short cir- 
cuits and actual coil resistances. 


Doesn’t it make a helluva lot more 
sense to use this one all-purpose 
instrument than to tote three sep- 
arate testers that can’t even come 
close to AMPROBE efficiency? 
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NEW RACO 4° SQUARE TILE COVERS 


with device mounting holes inside 


....-@liminate drilling or chipping 
to clear mounting holes - 

















in single and two-device styles 


. 
A 


fe ... designed to provide a 
faster, neater installation 








Raco 4” Square Tile Covers simplify and eliminate 





many installation problems. There’s a range 
of depths in single and two-device for all types of 
wall thickness which provides a finished 


appearance and permits easier accessibility in 





wiring. Engineered for quick, easy mounting. 
Raco Covers have straight-side design which 
eliminates chamfering or beveling. Flanges are 
turned in, keeping device mounting holes from 


Flanges turn in — no plugging being plugged. This is a big advantage. 
. Investigate the time-saving benefits, 
of device mounting holes 


«4 No chamfering or beveling You con olay hely on B00 


required because of RACO'S 
. . , Ae 
straight-side design - 


€: Raco single or two-device tile 
covers fit any 4" square box 


4) 6 covers—choice of depths for 
every type wall construction 


Single-Device Tile Cover Two-Device Tile Cover 


ALL-STEEL EQUIPMENT INC. 
AURORA, ILLINOIS 
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SILICONE RUBBER INSULATED 


BY ROCKBESTOS 
OFFER YOU: 


Excellent dielectric strength — electrical properties remain constant from 
—130°F to +500°F. 

High heat resistance — better than any type rubber insulation. Long service life in 
temperatures to 125°C (power cables) and 200°C (other applications). 


Excellent moisture resistance — unrestricted applications in wet or dry locations 
— equal to the best grades of rubber. No lead sheath required. 


Greater ozone resistance than the best grades of rubber insulated cables. 


Excellent resistance to chemical attack — being chemically inert, silicone rubber 
insulations resist effects of lubricating oils and most corrosive atmospheres. 


Long life — excellent resistance to weathering and aging. 














AAMAS 


c= 


MULTI-CONDUCTOR CONTROL CABLE 









600 and 5000 VOLT 
MULTI-CONDUCTOR POWER CABLE 













Silicone rubber insulated power cable combined in a 3 or For use in steel mills, power stations, boiler rooms, auto- 
4 conductor construction, with interlocked armor overall motive, ceramic ond glass plants os well os other indus- * 
. easily installed with simple supports . . . eliminates tries where control and signal circuits or control equip- 
conduit . . . greater current carrying capacity for eco- ment are exposed to high ambient operating tempera- 

nomical power distribution. tures. 









ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONNECTICUT 
NEW YORK e CLEVELAND « DETROIT «© CHICAGO «+ PITTSBURGH « ST.LOUIS « ATLANTA «+ DALLAS 
SEATTLE © LOS ANGELES + BURLINGAME, CALIFORNIA 
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SILICONE RUBBER INSULATED POWER CABLE 
600 and 5000 VOLTS 


For high temperature circuits either in wet or dry locations, exposed or 
in conduit. This cable is recommended for use in steel mills, power 
stations, heat treat areas, boiler rooms, foundries, smelters, etc. 








eS — 


MOTOR LEAD and APPARATUS WIRES 











For leads to motors, transformers, etc., requiring a flexi- % 
ble wire in high temperature locations or applications. 











HEATING CABLES and DEFROSTING 
acidiihacuctices WIRES 
APPLIANCE and FIXTURE WIRES 








Heating cables are ideal for use in pipe heating, surface 


For use in wiring high wattage units when operating tem- heating, roof de-icing. ond soll heating. 


peratures reach 150°C and 200°C. Lighting fixtures, Defroster wires being odorless and tasteless are perfect 
for use as rapid defroster heating element in electric 


clothes dryers, electronic equipment, stoves, water 
refrigerators and freezers. 


heaters, ovens, therapeutic devices, space heaters are 
among the many products for which these wires are 
recommended. 


ROCKBESTOS 


For complete details on Rockbestos Silicone Rubber Insulated Wires 
and Cables send for Catalog SR58. 
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Pe. Thoroughbred 
performance 
on every job! 
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There's a . Es y ape 


BULL DOG TAPE “SDs 
EYES te, —— nie 
for every purpose OSLO Ng tae TE SO 


© FRICTION : ; 
BULL DOG TAPE goes on fast ... sticks tight 


e RUBBER and stays tight. Splices neatly .. . extra strong 
and non-raveling. High dielectric strength for 

e PLASTIC complete all-round electrical protection. BULL 
DOG resists weather and moisture .. . stands 
up longer on the job. Make BULL DOG your 
pet tape! 





Sold only 
through verified 
wholesalers 


Another quality product of 


oo 7 ST WOVEN HOSE & RUBBER COMPANY 
ow Te ®USBER © 
"BOSTON 3, MASS. 


ae 
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= Beir 
news 


Hubb ag / / O ch Pe Mien 


2843 











a complete new 
line of ‘‘Hubbellock”’ 


devices designed for 











4-wire applications 
requiring additional 


equipment ground 


| 46-32 SCREWS 
2312" 

















cot. Ne. 25418 
Male Receptacle 
with metal 
housing 


Cat. No. 25403 
Female Receptacle 
with metal 
housing 














2.484; 
Cot. No. 25414 
Armored 
Connector Body 











Cat. Ne. 2541 5 
Armored 
Male Cap 


HARVEY HUBBELL, 


BRIDGEPORT 2, CONNECTICUT 


WIRING DEVICE OFFICE AND WAREHOUSE LOCATIONS 
Bridgeport 2, Connecticut Los Angeles 12, California 
State and Bostwick.Streets 103 North Santa Fe Avenue IN CANADA: 


Chicago 7, Illinois San Francisco, California Scarborough, Ontario, 
37 South Sangamon Street 1675 Hudson Avenue 1160 Birchmount Road 
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Another new development using 


B.EGoodrich Chemical - »ateza: 


Molded cable made 
with Geon guards 

weapon’s sensitive 
“nervous system” 


Firing modern weapons calls for extreme 
reliability—especially in the maze of inter- 
connecting electrical components. To meet 
the needs of these complex installations, a 
new method of molding wiring harness and 
cable with Geon polyvinyl material has been 
developed that promises wide application 


on tough industrial applications, too. 


Geon has many properties which make it 
ideal for moldings like this. Geon resists attack 
by most chemicals, heat, light and fungus. 
Geon also makes possible the right degree 
of flexibility and physical strength, which 
means that part of the load is taken off con- 
ductors and soldered joints. Since strain 
cables can be molded in, space consuming 
clamps can be eliminated. In addition, 
contacts, terminals and connectors can be 
molded to exact position to eliminate mis- 


connections. 


Geon also permits molding in any color 
to simplify coding. It's another example of 
the many ways Geon can contribute to new 
products or applications. Write Dept. LS-1, 
B.F.Goodrich Chemical Company, 3135 
Euclid Avenue, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: Kitchener, 
Ontario. 

Moidéd cable harnesses made by 
F. D. Pgte Company, Grand Rapids, Michigan, 
~~ Simipliiyessembly and improve reliability 
™* « for weapon systems. 
3 GF Gbodrich Chemical supplieqigfie 


Geon polyviny! materials 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyviny! materials * HYCAR rubber and latex 
GOOD-RITE chemicals and plasticizers * HARMON colors 
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CRESCENT 


ARMORED CABLE TYPE ACT 
IS EASIER AND QUICKER TO INSTALL 


PLASTIC INSULATED CONDUCTORS are clean, easy stripping, with solid, clear 
colors, and minimum diameter for easier installation in boxes 


J PAPER TAPE which is tough, moisture-resistant yet easily removed, gives protection 
to the insulated conductors. 


INSULATED BUSHING for protection against sharp ends of armor, furnished with 
each coil of cable. 


+ BOND STRIP UNDER ARMOR is used in all sizes. A flattened aluminum bonding 
wire in contact with the under side of each convolution of the galvanized steel 
armor assures a permanent, low resistance through armor to ground. 


PREFABRICATED BREAKING LINES. At intervals of every 1/2 inches on CRESCENT 
ABC Armored Cable you will find a small cut mark. This cut mark shows the 
location of a prefabricated breaking line inside the armor. 


Only a few short strokes of a hacksaw guided by the cut mark are required to 
cut through ONE outer ridge, and a bend by hand severs the armor. By actual 
test, this saves 30% of the time ordinarily required. A clean separation results, 





with no sharp edge. There is no chance of injury to insulation because only one 
OUTER ridge is cut. 


The prefabricated breaking lines in the armor are so made that THERE IS NO 
REDUCTION of tensile strength, bending qualities, crushing resistance or electrical 


conductivity. This armor construction meets all requirements of Underwriters’ 


Laboratories. 


WIRE & CABLE 
CRESCENT INSULATED WIRE & CABLE CO. 


Trenton, New Jersey 
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ADVERTISEMENT 


See 


Ri vith HTB, 


PERIMETER LIGHTING helps prevent ARCHITECTURAL LIGHTING will add SHOPPING CENTERS boost night- 


trespassing and costly pilfering. prestige and beauty to buildings. time business when brightly lighted. 


LOADING DOCKS become safer, more FACADE LIGHTING gives safety, iden- GRAND COULEE DAM lighted by 742 
efficient when properly lighted. tification to building and store fronts. General Electric 1500-watt floodlights. 


RAILROAD YARD lighting cuts acci- FOUNTAINS assume day-time beauty NIGHT CONSTRUCTION is safer and 
dents, thefts, and costly freight damage. with brilliant, multi-colored floodlights. more practical with floodlighting. 


ATHLETIC FIELD lighting lengthens the DOCK FACILITIES nighttime usage is TENNIS COURTS attain round-the- 


time available for fun and play. greatly increased with floodlights. clock use with modern floodlighting. 
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MODERN BY DAY BBs ee 
Ms is 


“ee When light means more safety, 
Tomerveereee-  {UN, beauty, or efficiency, 
ween General Electric floodlights 

Beate, Will do it best—at least cost 


As floodlights in these 16 areas are switched on there is an immediate 
addition of beauty, safety, efficiency. Nighttime crowds fill the lighted 
recreational areas; movement of raw materials and finished goods is 
speeded on lighted loading docks; a fountain with multi-colored lights 
becomes a nighttime landmark. 
These are typical results of proper outdoor lighting. The benefits are 
PLANT ENTRANCES need modern many—the applications unlimited. But, regardless of the job to be done 
lighting to facilitate visitor checking. —from Grand Coulee Dam to highway guide signs, from Milwaukee’s 
County Stadium to railroad yards—-General Electric has the experience 
to do the job best. . . and a full line of floodlights designed to do it at 
least cost: 


FILAMENT OR MERCURY LIGHTING is simple with any of 
General Electric’s L-69A (high efficiency), L-100 (general- 
purpose enclosed), or L-55 (economy open-type) units. 
Each of these floodlights features G.E.’s exclusive ‘‘dia- 
mond back”’ reflector . . . designed to deliver from 5% 
to 35% more light . . . and distribute it more uniformly. 


e& 


FLUORESCENT LIGHTING units are avail- 
able in 4-, 6-, and 8-foot lengths. Two ,.~—— a, 
housings are offered—one for G.E.’s High i 
Output lamps—the other for G.E’s Power 
Groove lamps. 

GUIDE SIGN lighting adds conven- 


ience, safety to highway travel. Here’s an added benefit—over 500 conveniently located distributors 


ready to supply G-E floodlights from stock or by prompt shipment. 
Call one of them—or send in coupon below: 


GENERAL @@ ELECTRIC 


Section A450-17, General Electric Company, Schenectady 5, N. Y. 


Please send me free information on: 


- 


] Mercury floodlighting [) Fluorescent floodlighting 
Name 


AIRPORTS become safer, and more Street 


convenient with proper floodlighting. 


| 
| 
| 
| 
| © Filament floodlighting 
| 
| 
| 
| 
1 


 ——oa __State 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1959 





MR. ELECTRICAL CONTRACTOR: 


INTRODUCE YOU AS A 


HOUSEPOWER j. 


RADE MARK 


SPECIALIST | 


TO HELP YOU 
SELL MORE, EARN MORE 


The entire HOUSEPOWER program this year focuses on you. 


Yes, you — the electrical rontractor. 


Right now HOUSEPOWER Phototest ads are preselling home- 


owners on the need for full HOUSEPOWER .. 
Call you, a 


what to do to get it: 


. and telling readers 
“HOUSEPOWER Specialist.” 


EVERYTHING YOU NEED TO WIRE UP PROSPECTS FOR PROFIT: 


HOUSEPOWER Campaign Guide 
Shows you tested ways of making the big LOOK 
HOUSEPOWER series pay off for you. Shows spe- 


cific ways that you can profit as a HOUSEPOWER 
Specialist in your area 


Direct Mail Materials 


Folders to fit all your direct mail needs: Ideal for 
follow-ups with prospects; perfect for leaving with 
neighbors of customers. Space for your imprint. Cata- 
logue shows folders illustrated in detail. Send for it. 





Ad Materials for your own Dynamic Local Campaign 
The most live-wire ad mats yet devised to get you 
direct line leads. Each mat, in the economical size, 
is built around a HOUSEPOWER Phototest. Home- 
makers have fun with the test, learn how to get in 
touch with you to get a HOUSEPOWER Rating. 


, 


Plan now to make Spring ’59 your most profit- 
able season ever. The hard-selling, sales pulling 
power of LOOK and the HOUSEPOWER Photo- 
tests are all planned for your benefit. In addi- 
tion, HOUSEPOWER ads will back your sales 


National Wiring Bureau 
155 East 44th Street 
New York 17, N. Y. 
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Special HOUSEPOWER Phototest Folder 

The best door opener ever! Here, in one folder, Edison 
Electric Institute has reprinted all the HOUSE- 
POWER Phototest ads which appear in LOOK. Each 
page directs the homeowner to you. It’s a big (LOOK 
size) folder which sells your services. Your name can 
go on it, of course. 


program all through the year. Take advantage 
of the best business building plan ever offered. 
Check with your local electric utility or asso- 
ciation to find out how you can become a 
HOUSEPOWER Specialist in your area. Or 


write to us. 
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4'-square PLEXIGLAS diffusers at Park Avenue office of a large New York City bank 


...for lighting that stands out and stands up! 


For lighting equipment that matches the beauty of a handsome 


nterior, choose luminaires incorporating PLEXIGLAS 


acrvlic : Chemicals for Industry 
plastic. Then you can be sure of clean, uncluttered appearance, RI ROHM =& HAAS 
ind highest efficiency in transmission and diffusion. You can also 
ire these advantages will last. because PrExicr.as has free- com PAW Y 
from discoloration, resists breakage, is a rigid material with WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
th, easily cleaned surface Siccnsaaheas madeleines 
, ls : fn ss 1. 
lad to send you white translucent samples and Canadian Distributor: ( 


brochure, “Architectural Lighting with PLENXIGLAs’’. Queen's Quay Ea To 
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Diamond has all 


portable cords 


Red-D-Prene Black Diamond Signal Yellow 


Neoprene Sheathed Rubber Sheathed Thermoplastic 





for hot, oily locations for general purpose use for all locations where heat 


& 
4 





is no problem 


Red-D-Prene for mill and plant use is designed with tough, oil, heat and 


flame resistant Type MD (Mill Duty) neoprene jacket in industrial red for ready identification. 


Black Diamond has durable rubber jacket protecting against alkalies, 


acids and moisture. Very flexible construction prevents kinking in service. 


Signal Yellow has a jacket of yellow thermoplastic that is quickly seen... clean 


to handle... smooth sheath will not readily collect dirt. Easy to pull. 


ORDER FROM DIAMOND TODAY! 


Vict tek Niner tlie Sg 


: = & a 
WIRE and CABLE Company 


Sycamore, Illinois 
WAREHOUSE: BIRMINGHAM, ALABAMA 
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Superintendent of Schools: 
Dr. O. E. Hill 


Assistant Superintendent: 
Dr. R. Y. Leech 


Architect: 
Spahn & Barnes, 
Cleveland, Ohio 


Electrical Engineer: 
Mehnert & Reid, 
Cleveland, Ohio 


Electrical Contractor: 
California Electric 
Construction Co., Inc. 
Parma, Ohio 


They wanted the best 
modern time and 
program system at the 
2,225,000 Frank 
Wiley Junior High 
School in Cleveland 
Heights, Ohio. 


chose a STROMBERG Time and Program System 


FEATURES OF STROMBERG SYSTEMS INCLUDE: 


Jeweled Master Clock movement with automatically wound 
72-hour spring power reserve. 


Secondary Clocks standard with hourly and 12-hour supervision— 
correction cycles completed in only 60 seconds. 


Program Unit, capable of 1440 signals daily on each 
circuit, immediately resets following power interruption. 


@ Central operations panel for control of utilities. 


@ Seven-channel transmitter—one for clock supervision, 


A 


six for program signals. 


Installation and maintenance service 
available throughout U.S.A. and Canada. 


product of the laboratories of one of the largest 


clock manufacturers in the world—YOUR GUARANTEE 
of performance, quality and dependability. 


A complete catalog—TIME AND SIGNAL EQUIPMENT—prepared especially 
for Architects and Engineers—is yours for the asking 


TIME CORPORATION 


ELM STREET, THOMASTON, CONNECTICUT 
SUBSIDIARY OF GENERAL TIME CORPORATION Sales & Service Offices throughout the U. S. A. 
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‘Leading Industries and Architects 
Use American Lighting Louvers 


Because American Plastic Louvers illuminate hall- >» 
ways, cafeterias and conference rooms, they are 
employed to give soft and glare free, efficient, 
inexpensive visual comfort. They are mainte- 
nance free. So for the ultimate in modern lighting 


design, specify American Plastic Louvers. 


FOR CONTRACTORS 
AND ENGINEERS 


There is a total absence of welding, riveting, and 
surface brightness with American Plastic Louvers. 
Their open construction permits freedom of air 
flow, helps diffuse heat or air conditioning, and 
allows free sprinkler operation. 


Our engineers in your area are available to help 
with your lighting problems. For additional infor- 


Ta : { t wide Continuous strips of 
mation, write for a detailed bulletin. PING € warm white tubes on 8 inch cent 








CREDITS 


e Architects: 


oleh’ s-] motolaalesuny ere ts 


Wilton Becket and Associates, Los Angeles 
es, Detroit 
ctric Co., Detroit 


americt ty 
e Electrical Installation: 
CHICAGO 34, ILLINOIS et 


SPECIFY AMERICAN PLASTIC LOUVERS... 
AND BE SURE OF THE BEST IN 


4240 NORTH SAYRE AVENUE - 


+ a Ci sllartr 
} Fixtures: Fullerton 


USA Pat. No. 2,566,817 
USA Pat. No. 2,607,455 


Canadian Pat. No. 484,346 
Canadian Pat. No. 497,047 


MODERN LIGHTING DESIGN 











Why Lustrex Perma Tone Styrene 





for 






























|. ceilings? 





3 TIMES MORE 
| COLOR STABILITY 
| THAT'S WHY! 


| One of the striking features in Detroit’s 
new Ford Division General Office Building, 
designed by the famous architectural firms 
i of Wilton Becket & Associates of Los Angeles 


and Albert Kahn & Associates of Detroit, Louvers made by American Louver Company of Lustrex perma 
is the use of luminous ceilings. Halls, tone. Installation by Triangle Electric. In Ford lobby luminous ceil- 
ing with 45° shielding lights 1100 sq. ft. Height to louvers: 12’; 


ceed 
cateterias, and conference rooms are softly, lamp spacing: 18”; ceiling brightness: 111 F.L.; walls: 10 F.L.; 
beautifully lighted by the glare-free floor: 24 F.L. 


Ae * bh 





illumination provided by Lustrex perma 

tone white styrene louvers. In 90 x 120 ft. cafeteria, louvered strips, 4 ft. wide, run horizontally 
; under ventilating ducts. Depth of cavity: 642”. Ceiling brightness: 

To all the obvious advantages of styrene in 220 F.L.; tables: 85 F.L.; floor: 29 F.L. 


lighting (large areas of illumination, light 
_ weight, good diffusion, unusual design effects), 

Lustrex perma tone adds excellent ultra 
violet stability. Specially developed to meet 
tS NEMA-—SPI joint specifications, 
” Lustrex perma tone offers truly translucent 
whites and a wide range of colors. Write for 
free technical report on perma tone, 
including accelerated test results and other 
valuable data on styrene in lighting fixtures 
to Monsanto Chemical Company, Plastics 
Division, Room 1331, Springfield 2, Mass. 


*LUSTREX: Reg. U.S. Pat 


The most dependable 





ever offered now backs 


| 
| 


















































AS AN ADDED BENEFIT TO YOUR CLIENTS—CLOCKMASTER PROGRAMMING IS THE EASIEST TO SET: 





] The same setting wheel used for setting 2 Then, simple, reusable steel pin is in- 3 Reusable plastic roller slides onto pin, 

master clock to the correct time is used serted in chain link opposite minute without special tools, to sound program- 
to set the programmer. Time and program mark indicating time signal is to sound. signal. Any signal can be changed without 
bells are always in step with one another Light section is day, dark section is night. affecting any other part of program. 
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nationwide service 


up HONEYWELL 
CLOCKMASTEHR 
SYSTEM 


A Honeywell expert is always on hand, 
beginning with initial clock and pro- 
gramming planning ...continuing through 


years of efficient, convenient service. 


Honeywell sales engineers work closely with architects and engineers 
in planning a master time and programming system. 

During installation, experienced Honeywell installation supervisors 
are present to answer any questions and check the finished job. Once 
the system is in operation, Honeywell's factory-trained men provide 
free service for one year. Then Honeywell offers a low-cost maintenance 
plan that includes regular inspections and prompt, efficient service by 
skilled men who are available immediately when needed from 112 
Honeywell offices throughout the country. There is one in your area 

Handsomely-designed Honeywell clocks come in dial sizes of 9, 12, 
15 or 18 inches. They may be flush or surface mounted. They're easy 





to install and have standard plug-and-socket connections. 





For more information about Honeywell's Master Time and Program- 
ming Systems, call your nearest Honeywell office. Or write Minneapolis- 








Honeywell, Dept. EC-2-04, Minneapolis 8, Minnesota. 





* Trademark 





Honeywell 


Architectural File 33b/Mi. 
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New rapid-start ballast for two 40w lamps proved under severe test conditions 


New cool Sola rapid-start ballast 
easily passes “in-fixture” heat tests 


Sola engineers the ballast to be an integral part of the 
fixture rather than as an isolated component. This new 
ballast was consequently designed to pass exacting “in- 
fixture” tests, for superior performance under the most 
demanding operating conditions. 


This new two-lamp, 40-watt, rapid-start ballast is 
built to allow a coil-temperature rise of only 42°C when 
tested according to U.L. and E.T.L. methods. 


In our own laboratory the new ballast was installed 
in a four-lamp fixture, completely enclosed and surface- 
mounted on acoustical material. Temperature in the 
fixture channel was 18°C hotter than the usual 40°C 
ambient of U.L. and E.T.L. tests. The following impres- 
sive results were recorded: 


@e Maximum coil temperature was 89.3°C 
than the limit of Class A insulation. 


15°C cooler 


e Temperature of the capacitor’s case was within the 
heat limits of the capacitor’s insulation. 


The “hot-spot” temperature on the ballast case was 
81°C 5°C cooler than premium-priced ballasts 
similarly tested, 9°C cooler than the maximum al- 
lowed under U.L. fixture requirements. 


Our new level of coolness in ballast case, coils and 
capacitor contributes to full ballast life. This premium 
performance is offered at no price penalty. 


Sola will furnish fixture manufactures with samples 
of this new ballast (Catalog No. 670-109). Write to us 
on your business letterhead, and a Sola sales engineer 
will promptly supply your test ballasts. Sola welcomes 
the challenge of having you evaluate this cool new bal- 
last in your own fixtures. If you wish merely to examine 
data on the new model, please request Bulletin FL-352. 
Write to the Manager, Lighting Sales. 


Sola Electric Co., 4633 W. 16th St., Chicago 50, Ill., Bishop 2-1414 @ Offices in principal cities © In Canada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 18, Ont 






SOL 





A DiviSton oO F 
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These 4 steps show why SPANG 
brings you the best galvanized steel conduit! 


THOROUGH CLEANING of the conduit before galvanizing removes STEAM-WIPING of the conduit’s exterior, as it comes from the 
all dirt, grease and scale, leaves a clean surface for the prime kettle through an air ring, produces a smooth even finish that will 
western zinc galvanized finish. stand up under severe bending. 








"2 i. : : RE SS 
SUPERHEATED STEAM blown through the conduit interior removes QUICK QUENCHING of the conduit in a sodium dichromate solu- 
excess zinc inside, assures a smooth, uniform surface for easy tion bonds the galvanized finish to the steel, adds extra service 


wire pulling. life, helps prevent white rust formation. 





This is just part of the quality-control processing that each 
length of Spang HD Galvanized Conduit receives. Careful 
control from skelp through the inspection tables assures you 
of a top-quality conduit for top-quality installations. Try it 
on your next job! Your local Spang Distributor is at your service! 


THE NATIONAL SUPPLY COMPANY 
Snans® ee bv 


CONDUIT TWO GATEWAY CENTER, PITTSBURGH, PA. 
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WESTINGHOUSE 











ANNOUNCES 


MARK 


ee ee 











Now! 


Molded Gase 
Circuit Breakers that 
interrupt 75,000 amperes 


Available at only a fraction of the cost of other high-interrupting capacity breakers! 


This is news that can literally save you thousands of circuit breaker dollars. Westinghouse has 
developed a new molded case breaker line, the MARK 75, that can be used on high-power appli- 
cations up to 75,000-amp capacity (240 v a-c). 


The MARK 75 exclusively gives you . . . an extremely high-interrupting capacity molded case 
breaker . . . without reactors or fuses . . . at a fraction of the cost of equivalent devices . . . in the 
same frames, and interchangeable with the standard line of Westinghouse AB circuit breakers 
(see actual size illustration at left). 


You can order MARK 75 circuit breakers in three frame sizes—HF, HKL and HLM—by con- 
tacting your nearby Westinghouse sales representative. Or by writing: Westinghouse Electric 
Corporation, Standard Control Division, Beaver, Pa. 


If you’d like information on other major Westinghouse circuit breaker innovations of 1958— 
Saf-T-Vue*, Tri-Pac*, JK and JKL—ask us for bulletins on these also. 


*Trade-Mark J-30261 


you CAN BE SURE...i1F rs Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL DES! ARNAZ SHOWS CBS TV MONDAYS 
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3/7 Years 


OF LEADERSHIP 
IN THE MANUFACTURE 
OF INCANDESCENT 
LIGHTING 
. EQUIPMENT 


FLOOD LIGHTING, 
INDUSTRIAL LIGHTING 
AND SIGN LIGHTING 


MAIL COUPON TODAY 


QUADRANGLE MANUFACTURING CO. 
Dept. 62, 32 S. Peoria St., Chicago 7, Ill 


Gentlemen: Please send me your Complete Catalog. 





QUADRANGLE sania 


——————— — — a y “ — 
j Address __ : sandaieaeaiiien —— 
| City __ ee 


=: AMERICA’S MOST COMPLETE INCANDESCENT (RLM) LINE 
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THE RIGHT CABLE FOR EVERY POWER CIRCUIT in Brunswick's new bleach plant 
is provided by Okonite problem-solving constructions. Racks above contain 4160- 
volt Okolite-Okoprene power cables with aluminum Loxarmor and protective 
green Okoseal jacket together with other Okonite-designed 440 and 660-volt 
power cables with identifying blue Okoseal jackets and 250-volt control cables. 








Okonite cable gives Brunswick Pulp & Paper 


maximum protection in chemical atmosphere—at lower costs 


PROBLEM: For one of its vital 
electrical circuits, Brunswick Pulp 
and Paper Company’s new bleach 
plant for modern, high-graded proc- 
esses needed a primary distribution 
cable of 4160-volt capacity that could 
stand up to chemical attack. Mindful 
of the penalties of plant down time 
they sought maximum circuit se- 
curity. They also wanted lower in- 
stallation costs. 


SOLUTION: They got both a 
superior cable and a less expensive in- 
stallation by using Okolite-Okoprene 
5kv cable with an aluminum Lox- 


armor covering and Okoseal jacket. 


HERE’S WHY: Obolite insula- 
tion, applied by Okonite’s exclusive 
strip process for maximum quality 
control, is moisture, ozone and heat 
resistant with lasting high dielectric 
strength. Okoprene sheath gives posi- 
tive protection from moisture and 
most harmful acids, oils and chem- 
icals. Lightweight Aluminum Lox- 
armor, for use in racks, eliminates 
the installation expense and the dif- 
ficulty in changing a conduit system. 
Okoseal PVC (polyvinyl chloride) 
jacket was selected to counter spe- 


cific chemical conditions in the plant. 
Colored green, it also identifies the 
primary circuit. 


Okonite makes cables by all the 
known methods, has a background 
of 80 years of experience. You will 
get sound and unbiased recommen- 
dations when you call on your Oko- 
nite representative. In the mean- 
time, ask for Bulletin EC-1117 on 
‘‘How to Choose Insulated Cable.” 


THE OKONITE COMPANY 
Subsidiary of Kennecott Copper Corporation 
Passaic, New Jersey 


electrical power . . . there’s OKONITE CABLE 


6377 





TREMENDOUS MARKETS 


for Exide Lightguard emergency lighting units 


Industrial 





Easy to sell 


Every factory needs protection against 
sudden darkness. If lights go out, they 
risk heavy losses . . . from injury, panic, 
equipment damage. Exide Lightguard® 
units give complete protection. Most cus- 
tomers buy several. Profits for you are 
substantial. Try it and see. 


Commercial 








Untapped potential 


Stores and restaurants, offices and theaters 
need light in key areas all the time. 
Sudden darkness gives thieves a field day. 
Crowds panic. Yet the fact is most busi- 
nesses still don’t have emergency lighting. 
Be first to profit. Tell them the Exide 
Lightguard story. 





Easy to install. Completely self-contained. Exide Lightguard units plug 
into regular power outlets. Go on automatically if power fails. Flood large 
areas with light. Only Exide Lightguard offers the extra safety of genuine 
Exide batteries and built-in charger. Better protection. Less cost per year. 
For information on becoming an Exide Lightguard dealer, write Exide 
Industrial Division, The Electric Storage Battery Company, Phil- 


2 e 
Exide 
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An easily maintained, integrated fixture was needed for Welton 

T QO e ) Becket’s dramatic “squares of light” ceiling in the lobbies and offices 

of Southland Life’s spectacular 42-story Southland Center in Dallas. 

e } 

ACHILLES by Lighting Dynamics was specified for the lobby... 

SO i i 10] } and it’s companion Apollo was used in the offices throughout the 


_ center, Achilles is a highly versatile fixture series ideal for this 
demountable acoustical ceiling—just as it is for countless other ceiling 
suspension systems, It’s quickly installed with a drop-in installation 
and has easy maintenance with press-to-open catches and hook-on 
hinges. Durable, Bonderized and electro-static, high-reflectance 
finishes... FOR MORE COMPLETE INFORMATION, call your 
Lighting Dynamics representative, or write to Lighting Dynamics, 
802 West Whittier Blvd., Whittier, California or Lighting Dynamics, 
8700 Ambassador Row, Dallas, Texas. 





St 
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RODALE TOUCHETTE ... IMITATED BUT NEVER EQUALLED 





U. S. Pat. No. 2,820,113 
other patents pending foreign patents applied for 


UL LISTED— CSA APPROVED 


In single pole, double pole, 3-way and 4-way models. 
Brown or ivory touch button. 


Sold only through electrical wholesalers. 
Or for further information and prices, 
write Rodale direct. 
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Compare Touchette with any touch switch simply by 
pressing them together, button to button. With just the 
merest pressure, you’ll see Touchette switch on. . . then, 
with considerably more pressure, the other switch will do 
the same. It’s as easy as that to prove to yourself which 
switch actuates more easily. For that’s the beauty of 
Touchette. Just a feather-light touch . . . it’s on. Another 
touch, and it’s off. 


Feature for feature, you'll find Touchette the ideal switch 
for new construction or remodeling jobs. Easy to handle, 
Touchette measures just one inch in depth... is 
quickly installed even in boxes where several wires 
already enter. Rated 15A-120-277V, Touchette operates 
on full line voltage . . . fits standard outlet boxes and 
toggle wall plates . . . needs no special wiring. 


Yet with all these operating and installation “‘plusses,” 
Touchette is the least expensive touch switch on 
the market. 


Could any touch-action switch possibly offer more? 


dept. C2 emmaus, pa. 


manufacturing co., inc. 
odale Jt — 
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MEARS 


LOW VOLTAGE 


AIR CIRCUIT 
BREAKERS 


A circuit breaker must be 100% dependable 
(or it is 100% worthless) 


The dependability of a circuit breaker is 
something unique. It is built to handle a 
crisis that may never occur. Unable to flex 
its muscles regularly, its function is to rest 
in a state of inactive readiness for years on 
end. If it fails once it is a total failure. 

There are two ways to check a circuit 
breaker’s dependability. One is to assess 
its mechanical design in the light of an 
engineer’s basic knowledge of electromotive 
and mechanical forces. Another is to look 


MEARS 


AIR CIRCUIT BREAKERS 
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at the record. On both counts Mears invites 
the most searching inquiry. Many exclusive 
design features provide an exceptional mar- 
gin of safety. As for the record—no Mears 
circuit breaker has ever failed, even after 
years of suffusion in the abrasive dust of 
cement mills or the corrosive fumes of chem- 
ical plants. 

It will pay you to learn more about Mears 
low voltage air circuit breakers. 


Artwell Electric 
F. M. Ballow, P. 
i, N. J 
Charles E Colbe 


Electrical Jobbers Equipment 
co., M Minnesota 


L. H. Jones Company, Emmau 
Pa 
James P. Laughlin, Detroit 35 


Roy Peck Associates, A 
ri t 
Slaybaugh-Thompson Co I 
r, Colorado 
L. L. Weldy & Associates, Inc 
cago, Il 


M. 4. Gottfried, Mex » Cit 
H. G. Lehi, I land, Oregon 


Mears circuit breaker features 


Both electrical and manual operation. 
Low operating temperature 

Sintered silver contacts. 

Shockproof. 

Vertical plane design. 

Dustproof. 

Operating torque with 300% safety 
margin 

Light tripping action. 

. Low maintenance. 

Extra wide range of ratings (can be 
sized to job) 

Only West Coast breaker manufacturer. 
Fast Delivery 

Up to 75,000 Amp interrupting capacity. 


Send today for catalog and 
test information 
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Let this “Silent Salesman” 
help you get more jobs 


CIRCLE F NO-KLIK™ 


QUIET SWITCH 


Circle F NO-KLIK Quiet Switches clinch many a job for the electrical 
contractor. It’s amazing what an enthusiastic response you can get 
merely by handing one to a prospective customer and letting him flick it 
on and off a few times. Everybody wants it, once they discover what a 


contrast there is between its quiet, smooth operation and the sharp click 
of the ordinary switch. 


The NO-KLIK Switch is a natural for bedrooms, nurseries, libraries, 
hospitals, offices, hotels—wherever quiet is desirable. Many home-owners 
want them for all rooms. Let Circle F NO-KLIK Quiet Switches help you 


land more jobs—and satisfied customers. See your distributor, or write 
us direct. 





SPECIFICATION 
GRADE 








‘a 


Simple, compact mechanical design 
— no mercury or fluids 


Exploded view shows simplified construction . . . silver contacts 
for smooth, reliable, lifetime switching action . . . operates in any 
position . . . totally enclosed mechanism has #8 binding screws 
to take wire up to No. 10. 
15 Amp., 120 Volts, 
A-C only[L] 
15 Amp., 120-277 Volts, 


20 Amp., 120 Volts, 


A-C only[L] 
20 Amp., 120-277 Volts, 


A-C only 

#3401 S.P. Brown 

#3401-1 S.P. Ivory 
#3402 D.P. Brown 
#3402-1 D.P. Ivory 
3403 3-way Brown 
# 3403-1 3-way Ivory 
#3404 4-way Brown 
3404-| 4-way Ivory 


A-C only 

#3421 S.P. Brown 

#3421-1 S.P. Ivory 
#3422 D.P. Brown 
#3422-1 D.P. Ivory 
#3423 3-way Brown 
#3423-1 3-way Ivory 
#3424 4-way Brown 
3424-1 4-way Ivory 


Approved for control of Fluorescent Lamps on A-C circuits of 277 
Volts and less and for motor loads up to 277 Volts at 80% of 


Sana rating of the switch. 











Circle F Mfg. Co. 


TRENTON 4, NEW JERSEY 
IN CANADA: VERD-A-RAY ELECTRIC PRODUCTS LTD., MONTREAL 9. 


For your wire requirements: Eastern Insulated Wire Corp. (A Subsidiary), Box 591, Trenton, N. J. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1959 





ASSURES YOU BETTER BALLAST VALUE 


New recommended standards for ballast 
cross section and mounting dimensions 

aid fixture designers, architects, engineers, 
add flexibility for purchasing and replacement. 


DIMENSIONS (INCHES) 








(MAXIMUM) te f CORNER 
CROSS SECTION LENGTH (NOMINAL) MTG. HOLES 











A 8 oe : c eee D E 
(WIDTH) | (HEIGHT) (MOUNTING) (DIA.) (WIDTH) 





T if | | 
2-3/8 |1-11/165 6 | 7-13/16 8-57/64|9-17/32|11-1/4 | | | 14-7/16| 15-7/16 15/64 of 7/32 | 1-11/16 


T 
| 
| 

4 

4 
| 








“Tr 


| 
— Simmiandy | ae S eon 
3-1/8 |1-25/325 | 8-57/64 11-9/64| | 13-3/4 
3-3/16| 2-3/8 | | 8-57/64 | 119/64) | 13-3/4 | 18-5/8]15/64 or 7/32 
—e | ee: Se eae Send Sale ‘a - + ———? | , 


3-3/16| 2-5/8 | 8-57/64 | |11-9/64/13/13-3/4 | 15/64 or 7/32 


2-13/16| 2 | 8.57/64 11-1/8 | 13-374 | 15/64 or 7/32 2 








15/64 or 7/32 








=o + 



































| 


*Drawn cases use center slot only for mounting. 


ERE’S an example of CBM at work to give the 

fluorescent lighting industry better ballast value. 
As the result of a study by one of the technical 
committees of the Certified Ballast Manufacturers 
Association... 

22 different cross section dimensions for ballasts 


were cut to 5; 
35 different mounting lengths were reduced to 14. 
Obviously, this offers practical advantages to fix- 
ture manufacturers and engineers in the design of 
new units—and makes for a wider choice of com- Cneivuias of CON Testnient Gombiliine Gh Ghaty oF Caneel 


ponent sources. case dimensions discusses a point with a colleague... one 
: . 4 : = of many sessions. 
But this is over and above the basic contribution of 


CBM—the specification that assures quality perform- 


ance from ballasts .. . including high light output, ¢ ERTIFIED 

long lamp life, high power factor, long life service 

... With conformance checked and certified by Elec- CBM 8 ALLAST 

trical Testing Laboratories. And of course, Certified CERTIFIED 

CBM Ballasts are UL listed! by fe ANUFACTURERS 
Learn why Certified CBM Ballasts serve you better ET) 

...why it pays to specify fluorescent fixtures equipped 


with CBM Ballasts as their control center. Write for: 
How to Insure Your Lighting Investment. Participation in CBM is open to any manufacturer who wishes to qualify 


2118 KEITH BUILDING 
CLEVELAND 15, OHIO 
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ZBroanset out to design 


a far better Ceiling Heater 
and Light Combination 


and here it is—the ozo. Leader 
It's even @ leader in price 


You'll see many points of superiority 
in this new Broan fixture: 








| Abundant heat — 1500 watts — 
5000 BTU. Propels a gentle, dif- 
fused stream of warm air downward 
over a wide area. NOT a drafty jet 
stream from a high-velocity blower. 


Greatly improved illumination — 120 
watts of intensified, glare-free lighting, 
flooding from a large, prismatic crystal 
lens — not frosted glass. 


Stainless steel grille with lifetime mirror 
finish — unaffected by bathroom moisture. 


Easiest fixture of all to install. Electrician 
completes all field connections in outlet box in 
housing when roughing in. No other electrical 
work. Unit installs later — swings into place — 
plugs in automatically. No trailing wires. 


Safe — thermal overload protected. 


Compact design. Fits between 6” joists. 1112” 





No. HL-15 


square housing; 1342” square grille gives ample (E> 
overlap. A single, economical installation for both heat and (UL ) 
light. Vibration-free housing. ‘ A) 


7 Costs less than other units and costs less to install. 
5-year guarantee. Fas, 


See your wholesaler or write for information. EASY 


Installation 








MANUFACTURING CO., INC. ' 
c 948 West State St., Hartford, Wis. (Near Milwaukee) 


Specialists in Quality Ventilating Equipment for More than 25 Years 


Identical Twin Unit In Ventilating Fan and Light No. 610 


This unit exactly matches the Ceiling Heater and Unit heoks on hinge pins — 
Light; teams beautifully with it to make an outstand- ee ag a ne ” 








ing twin light installation. Alone, it provides a luxury 

touch at a budget price. Has the same stainless steel 

grille as the twin unit, with air intake all around. 
Backdraft damper fits snugly against resilient gasket. 

<= Eeonomical — one installation serves a double-pur- 

| Guy) pose fixture. Uses 3” round duct. Single or double 
a L i, switch; fan time-switch available. Five-year guarantee. 
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No plastic electrical tape resists flame 
like §COTCH No. 33! 


s 


) It feels 
better ! 


~~ 
fr | ATIONAL 
(= CTRICAL 
\ (WEEK 


FEB. 8-14, 1959 


The price per splice is less! 
son me om = Let us prove it! = =: 

“ScoTcH” Brand No. 33 Electrical Tape has a 
greater resistance to burning than any other [| MINNESOTA MINING AND MANUFACTURING CO., 
plastic tape! And remember, only the genuine 9 St Paul 6, Minn., Dept. CB-29 
“ScoTcH” No. 33—invented as a new type of ¥& All right!—show me! Send someone around to prove that the price per 
wire splice covering—has “Scotty’s” plaid on Se a ee Se 
the can and “‘No. 33” inside the red core. Ask 
your distributor about the full line of ““ScotcH” 
Brand splicing materials, or write us for complete SOME oo sve avsnvecscossneersovesscsessovesscoensesoansees nn 
information. MIN aoskceccknahadedeessidixeshialaunblanneae 


“Scorcn” and the plaid design are registered trademarks of Minnesota Mining 
and Manufacturing Co., St. Paul 6, Minn. ee ee Te 
hE >>s, 

Tinnesora (finine ano JJaAnuracturinG COMPANY 


- ++ WHERE RESEARCH IS THE KEY TO TOMORROW SS 
as 
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LIGHTWEIGHT KAISER ALUMINUM 


RIGID CONDUIT reduces handling 
and installation costs 


WEIGHT COMPARISON, ALUMINUM VS. STEEL eet tenes hi 


t. including couplings, Ibs 





Trade Size, 


1% 12 2/2 32 
Inches 





ALUMINUM , ; J 86.2 


4 





STEEL 249.0 






































This chart shows 66% reductions in the weight of aluminum conduit as compared to 
steel conduit. Result: easier handling, reduction in worker fatigue, lower labor costs. 


Cueckx the chart . . . aluminum conduit weighs only 
one-third as much as steel conduit! 


This lighter weight pays off in faster installation 
with less worker fatigue. Result: lower installation 
costs... with savings up to 50% in some cases! 


And here’s another cost-saver: lightweight alumi- 
num conduit requires fewer hangers or supports. For 
large cable-conduit feeders in sizable groups or banks, 
the number of supports can be greatly reduced. Defi- 
nite labor savings can be made, especially where sup- 
ports must be installed in masonry with star drills. 


Aluminum conduit’s lighter weight pays off in lower 
handling costs too. For example, standard 10-foot 
lengths of 34” steel conduit, usually delivered in 
groups of five, weigh 53 pounds delivered. Similar 
aluminum conduit, delivered in groups of ten, weighs 
only 37 pounds. 


Corrosion Resistant To Cut Maintenance Costs 


The excellent resistance of aluminum to atmospheric 
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and chemical corrosion has been proved by numerous 
and extended exposure and laboratory tests, and by 
countless applications in the process industries. 


Aluminum’s ability to resist corrosion means that 
maintenance is virtually eliminated. No painting is 
needed. Replacement costs are held to an absolute 
minimum. 


And, since aluminum can’t rust, cost economies 


can also be realized in storage. No special storage 
preparations are necessary. 


Nonmagnetic To Reduce Voltage Drop 


Because aluminum conduit is nonmagnetic, it is not 
subject to magnetically-induced energy losses. 

This reduction of energy loss permits a longer 
run of cable without exceeding the voltage drop as 
specified in the National Electrical Code. In some 
installations this will permit the use of a smaller size 
conductor and conduit. 


A further advantage is that each conductor in 


s 


KAISER 


ALUMINUM 


IF IT CARRIES CURRENT, “gy CARRIES IT! 


See Aluminum Conduit featured on “Maverick”, 


Sunday evening, March 15, ABC-TV Network. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


either a single-phase or polyphase system can be 
enclosed in a separate aluminum conduit, regardless 
of electrical load. Separate rigid conduits greatly 
simplify installation of electrical equipment having 
widely spaced terminals. Terminal overcrowding is 
eliminated. 


Get ALL The Facts Now! 


We will be glad to send you an informative 9-page 
magazine article entitled “Now We Can Specify Alu- 
minum Conduit.” 


This article contains a complete run-down on the 
advantages of using aluminum conduit —comparative 
conduit weights, comparative labor cost charts, in- 
stallation facts, and much more valuable information. 


We’ll also send our Aluminum Rigid Conduit bro- 
chure, with installation data, specifications and avail- 
abilities for Kaiser Aluminum rigid conduit. 


Get all the facts about aluminum rigid conduit and 
how it can save you money. Mail the coupon now! 


Kaiser Aluminum & Chemical Sales, Inc. 
Electrical Conductor Division 

Dept. 1033 

919 N. Michigan Ave., Chicago 11, Ill. 


Please send your Aluminum Rigid 


Conduit brochure and aluminum 
conduit magazine article. 
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New Lighting Standards 





= In April last year we discussed on this page a break-through in 
the basis for illumination application practice. The results of an 
eight-year research project under the direction of Dr. H. R. Black- 
well at the University of Michigan and sponsored by the Illuminat- 
ing Engineering Society were reported at about that time. 


Interpretation of the research results by the various technical 
committees of IES subsequently led to major changes in the mini- 
mum footcandle intensities recommended by the Society. The 
research and the resulting new lighting recommendations have been 
the subjects of extensive industry discussion in recent months. And 
many more meetings will have to be devoted to exploring this sud- 
den and, in some ways, spectacular step forward in lighting applica- 
tion design. 


Slow acceptance in the field of the new standards has been, to 
some, discouraging. Actually it is remarkable that they have met so 
little unfavorable reaction. The timing was most unfortunate. 
Design and application practices costing twice as much as those 
previously identified as acceptable were proposed during what hap- 
pened to be the middle of a year of recession and retrenchment or 
just about the worst possible climate for an engineering develop- 
ment of such importance. 


Fortunately the economy has turned upwards and those respon- 
sible for laying out the funds for construction and modernization 
are now more willing to listen to engineering proposals representing 
the best knowledge of our time. The costlier new lighting and elec- 
trical systems required to meet the scientifically based IES recom- 
mendations should encounter no more than usual inertia from now 
on. 





But sudden popular acceptance is not likely. The new standards 
are in many instances equal to or better than the upper brackets of 
current practice. They are bound to encounter some buyer resis- 
tance on the basis of cost. And there is still comparatively little 
public experience with high-level, well-engineered installations. 
Since the new standards are built on hard objective research, how- 
ever, their ultimate acceptance is only a matter of time, education 
and industry effort. 


At the present time the primary industry objective is, obviously, 
to install systems which provide illumination at or above the recom- 
mended levels in footcandles. But this objective is only a part of the 
broad challenge of the Blackwell research. The up-grading of 
intensity must be coordinated with improvements in control, in 
brightness ratios and in the elimination of glare. The true measure 
of good lighting is, ultimately, what the eye perceives; comfortably, 
quickly, and accurately. 





Power distribution systems that can effectively handle future demands sentatives will work with you and your customers in the selection 
are the surest way to avoid latter-day costs. Local Graybar Repre- of wiring and equipment to meet today's needs . . . and tomorrow's. 


POWER DISTRIBUTION 
proper planning saves future costs 


Your customer is building a new plant or planning to expand present 
facilities. You want to install an electrical system that will satisfy 
today’s needs yet provide the greatest flexibility for future growth. 
Calling Graybar is the easiest way to avoid electrical obsolescence, costly 
rewiring, and plant engineering problems at a later date. 

A Graybar Inside Construction Specialist will review the require- 
ments with you and your customer. From broad experience he can ; 
suggest new methods and recommend modern wiring techniques. He a De ee “2 
can advise in the selection of the latest products available and help anid distribution. Its flexi- 
determine a power-distribution system that will serve present, near- bility and economy are fully 
future and long-range expansion demands. explained in this illustrated 
booklet. If you are located in 
the U. S., or its possessions, 
write us for your free copy. 


Over 130 Graybar locations are ready to serve you with complete 
catalog and quotation information to help you work out job costs and 
specifications — for lighting, power, control, ventilation, communica- 


tions as well as wiring. 674 


~ GraybaR -- @ 


GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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Progressive design plus installational 
craftsmanship add up to... 


Textbook Distribution 


College laboratory building uses electrical system as educational medium; a wide 


variety of equipment and installation methods demonstrate features of electri- 


cal capacity, flexibility, switching, control, safety and continuity for the informa- 


tion of fact-seeking engineering undergraduates. 


TEVENS Institute of Tech- 
S nology in Hoboken, N. J., has a 

new 7-floor multi-purpose lab- 
oratory building containing com- 
prehensive facilities for electrical, 
physical and metallurgical instruc- 
tion and research. Equally multi- 
purpose is the structure’s electrical 
distribution system that offers doz- 
ens of “plus values” related to 
power capacity, flexibility, safety, 
variety, switching and_ control. 
This, in turn, adds up to still an- 
other value because, due to the or- 
der of craftsmanship with which 
system components are _ installed 
and identified, the electrical facili- 
ties constitute an “open textbook” 
of progressive design and wiring 
methods for undergraduate engi- 
neers-of-the-future to study and 
analyze. 

The system’s wide variety of dis- 
tribution and control equipment 
was dictated by two precepts. 

First, it became functionally 
necessary in view of the fact that 
the building contains space alloca- 
tions ranging from conventional 
classrooms, conference and seminar 
halls, offices, libraries, a lecture 
theatre, kitchen and lobby . . . to 
laboratories devoted to measure- 


ELECTRICAL 


By Albert A. Richman, 


President, Lightning Electric Service Co. 
Newark, N. J. 


ments and electronics, servomech- 
anisms and automation control, 
advanced communications and me- 
chanical testing, fatigue and ther- 
mal research, X-ray and diffraction, 
photo and electron microscopy, 
metallurgy and metalography, 
chemical and electrochemical work, 
atomic physics and special graduate 
projects. 

This variety of space allocation 
resulted in an equally varied scope 
of power demands, inasmuch as the 
assortment of instruction rooms, 
shops and laboratories required 
such items as projection and sound 
equipment, special lighting, power 
saws and shears, welders, grinders 
and belt sanders, lathes and drill 
presses, milling machines and core- 
winding rigs, special transformers 
and m-g sets, motors (induction, 
compound and shunt), electric fur- 
naces (convection, induction and 
tubular), salt pots and _ cutoff 
wheels, impact machines and hard- 
ness testers, rolling mills and 
tensile machines (producing 
stresses up to 60,000 psi), compres- 
sors and high-frequency gener- 
ators. 

Add to this the fact that electri- 
cal requirements included both de 
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and ac, 400- as well as 60-cycle cur- 
rent, multi-step and variable volt- 
ages, and one obtains a rough ap- 
proximation of the — electrical 
variety related directly to curricu- 
lar activities. 

The second design precept, how- 
ever, contributed even more ex- 
tensively to the system’s variety, 
since (as a recognized educational 
potential) the system was planned 
and installed to offer such “open 
textbook” values as comparison, 
exposition and definition of equip- 
ment and distribution methods. 

As a result, electrical students 
can note the application of both 
liquid-filled and air-cooled trans- 
formers, low-reactance feeders as 
well as plug-in busducts, aluminum 
as well as copper bus structures, 
different types of cable and insula- 
tion recommended for different ap- 
plications, rigid as well as flexible 
conduit, various methods for sup- 
port and suspension, several 
grounding methods, the use of 
motor control centers as well as 
local switchgear, breakers as well 
as fuses, ad infinitum. 

In addition, electrical compo- 
nents are plainly identified by 
color-coding, mimic bus diagrams 
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Underground 
service entrance ——— > 


500 Kva | /[50 Kva 
Main Distrib. Swboard 
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1-Line Diagram of Swboard 





Shunt 
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Ground rod for all 
non-current-carrying metal parts 
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_— 
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Bonk of 50Kvo 
<— transformers 


<— Connected to 
wofermain ground 


Bank of 167-Kva 
~*~ transformers 


Transformer Vault 


<_— Ebony ends and bus exits 





800A feeder oe z ; 


bus duct ay 7 7 
—> alread | 
600A plug-in 4, See el te - 


bus ducts FS 1- + 
C_(toS 
[350A feeder 1-1 





on rear of switchboord 








bus duct 


Auto tronsfer sw 
for emerg, panel 


Plan View of Swboard Showing 
Position of Bus Duct Connections 








GROUNDED WYE 4160/2400-volt primary service is trans- 
formed to utilization level of 120/208-volt via two banks of 
single-phase transformers, a 150-kva bank exclusively serving 


on switchgear enclosures, name- 
plates to identify switches and 
monitoring instruments, tags and 
decals in all pullboxes and panel 
gutters. Components are also ef- 
fectively “displayed” by the use of 
accent painting and ample illumi- 


TEMPERED GLASS viewing ports in front 
and side panels of main oil circuit breaker 
permit engineering students to safely ob- 
serve internal action of unit. Illumination 
for inspection purposes is provided by in- 
candescent lamps located inside metal- 
clad enclosure. 








nation—even the transformer vault 
being lighted to an average intens- 
ity of 60 footcandles by continuous 
rows of semi-direct fluorescent 
luminaires. 

And, speaking of the trans- 
former vault, students can safely 


FUSE CUTOUTS for each phase leg of 
each transformer, 4-wire primary bus 
system and two secondary feeders with 
full-sized neutrals are supported above 
back-to-back transformer banks on 
clamped-pipe structure. Ample space is 
provided for expansion. 


a section of the main distribution switchboard related to elec- 
trical engineering applications, and a 500-kva bank serving 
all other building demands. 


observe the internal action of items 
such as circuit breakers—by look- 
ing through specially installed 
shatterproof glass panels set in the 
front and sides of interior-lighted 
metalclad housings enclosing unit 
switchgear. 

Quality of workmanship was 
likewise stressed in this installa- 
tion—the result being a precision 
code-surpassing job that merits 
recognition for many carefully ex- 
ecuted recommended procedures. 


Vault Variety 


Power for the new lab building 
is provided by a 4160/2400-volt 3- 
phase 4-wire grounded-wye serv- 
ice, said service being supplied 
to the lab’s primary OCB via 
rubber - insulated corona - resisting 
neoprene-jacketed 5-kv conductors 
that are brought through under- 
ground conduit from the college’s 
central switching vault (located in 
an adjacent building). As previ- 
ously indicated, the main OCB is 
internally lighted and equipped 
with glass viewing ports to permit 








BUSBARS AND H-CLAMP connections are left bare when 
position of same is normally inaccessible, thereby permitting 
students to study installation details more clearly. Where bus 
structure is dropped to lower level to enter rear of main 
switchboard, however, buses are double-wrapped with elec- 


trical tope for protective purposes. 


student 
action. 

Within the main vault of the 
laboratory building are two banks 
of single-phase non-flammable non- 
explosive askarel-filled transform- 
ers that step current to the general 
utilization level of 120/208 volts. 
One bank of three 50-kva units pro- 
vides power to a 150-kva section 
of the main switchboard for exclu- 
sive electrical engineering applica- 
tions, while the second bank (con- 
sisting of units rated normally at 
167-kva each) separately serves all 
other electrical needs in the build- 
ing through a 500-kva section of 
the same switchboard assembly. 

These two transformer banks are 
set back-to-back beneath a common 
clamped-pipe structure that sup- 
ports a 4-wire primary bus system 
(consisting of solid 2/0 5-kw AVA 
on 74-kv skirt insulators), fuse cut- 
outs for each phase leg of each 
transformer, plus two secondary 
feeders (having full-sized neu- 
trals) that extend overhead to the 
main switchboard. 

One of these overhead secondary 
feeder installations (as well as the 
primary) consists of copper bars 
supported in ebony-asbestos bus- 
mounting blocks, splices being 
made by silver-plated offset over- 
lapping leaves and H-clamps. Con- 
nections between this bus struc- 
ture and the 167-kva transformers 
are by means of AVA cables and 
additional clamps, although in this 
instance connections are not silver 
plated, thereby demonstrating the 
use of another accepted distribu- 
tion practice. Connections (located 
some 10 ft above the floor level and 
therefore normally inaccessible) 
are left bare in order to more 
clearly show connection, splice, 
mounting and silver-plating details 
to students. However, where the 


observation of breaker 
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BOLTED PRESSURE SWITCH with mechanical lock to hold 
switch closed against mechanical stresses of short circuits 
(left) is related to 1350-amp busduct feeder serving upper 
floors of laboratory building. Although 500-kva building and 
150-kva EE sections of the main board normally operate 


independently, either section may be used for emergency. 





ALUMINUM LOW-REACTANCE busduct 
structures serving upper floors consist of 
individually wrapped bars in expanded- 
metal enclosures. Distribution panelboards 
on each floor were designed and installed 
as integral parts of the riser systems. 
Full-capacity taps installed ahead of main 
breakers in all distribution panelboards 
make it possible to provide total power 
potential to any floor or for any special 
purpose for short periods, if so required. 


bus structure is offset and dropped 
to a lower level in order to enter 
the rear of the main switchboard, 
buses are double-wrapped with 
Scotch electrical tape for protective 
reasons. 

The other secondary feeder (con- 
necting the three 50-kva_ trans- 
formers with the EE section of the 
board) utilizes cables carried in 
fiber conduit (rather than busbars) 
in order to illustrate an alternative 
method for accomplishing this 
transmission. 

Due to the nature of the build- 
ing’s educational application, noise- 
suppression was considered as an- 
other design precept. Therefore 
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FREE-STANDING switchboard related ex- 
clusively to laboratory requirements con- 
tains circuit breakers, jacks, pushbuttons 
and instruments necessary to distribute, 
interconnect and measure 125/250-volt 
dc; 6-, 30- and variable-voltage dc, also 
400- as well as 60-cycle 120-volt ac 
Boards on various floors vary in width 
from 3 to 8 ft; are accessible from both 
front and rear; are clearly identified 
through the use of distinctive colors, en- 
graved nameplates and mimic bus dia- 
grams. 


transformers are low-decibel units, 
mounted on vibration pads to mini- 
mize hum and to segregate 60-cycle 
pulsations from the structure of 
the building. 

Transformer frames are paired 
through the installation of copper 
grounding straps which are mutu- 
ally connected via bare stranded 
cabling to driven copperweld 
ground rods. This same grounding 
system is tied to all non-current- 
carrying electrical components in 
the vault, while a second grounding 
system (tied to the street side of 
the cold water main valve) is util- 
ized for connecting system neutrals 
to ground, 
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Segregated Service 


As mentioned, the 150-kva EE 
section and the 500-kva building 
section of the main board are seg- 
regated, operating independently 
under normal conditions, although 
either section may be used (through 
the medium of an automatic trans- 
fer switch and flanking breakers) 
should it become necessary to 
power an emergency panel for the 
lighting of stairways, halls and 
critical lab areas. 

On the 500-kva side of the board, 
one of the branch circuits (a 1350- 
amp feeder) is protected by an ex- 
ternally operated bolted pressure 
switch equipped with mechanical 
lock to hold the switch closed 
against mechanical stresses set up 
by short circuits. It is also pro- 
vided with current-limiting fuses. 
Feeder breakers on this side have 
interchangeable trip elements of 
non-fixed types. 

It is also of interest to note that 
the emergency tie breaker on this 
side of the board has current-limit- 
ing fuses to increase the IC. Open- 
ing of any fuse or any phase leg, 
due to overcurrent, will in turn trip 
this breaker. 

On the EE side of the main 
board, one subfeeder is related to a 
busduct riser serving general 
power requirements in EE labs 
only, while a second subfeeder 
(equipped with a shunt trip) pro- 
vides ac power for EE lab patch- 
boards and an m-g set that, in 
turn, furnishes labs with dc. 

The output side of the generator 
is likewise provided with a shunt 
trip, both of these trips commonly 


LABORATORY SWITCHBOARD located 
in basement is connected to counterparts 
on first and second floors by means of 
transfer feeders, dc battery ond 
125/250-volt de circuitry. Pin-type re- 
ceptacles are used when it is necessary 
to insert mating parts to make connec 
tion ‘“hot’’, while socket-type receptacles 
are used in cases where receptacles are 
hot regardless of parts being inserted. 
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BASIC LIGHT AND POWER system and distribution facilities related to laboratory 


requirements exclusively are completely separated. As indicated, 


lab switchboards 


are grouped into two major systems that collectively supply over 90 local service 
stations with a wide variety of electrical services. 


controlled so that all power related 
to patchboards (both ac and dc) 
will be interrupted simultaneously. 

The board as a whole is a totally- 
enclosed metal-clad free-standing 
assembly, main feeders from trans- 
formers entering the rear of the 
board via bus extensions and ebony 
end plates, and sub-feeders for 
general power and lab service leav- 
ing the board from the top. 


INCOMING CONDUITS related to labora- 
tory switchboards are stubbed up through 
floor slabs and are bonded together via 
bare copper grounding wires and clamps 
as shown. Bussing of board is with hard- 
drawn copper, while both incoming and 
outgoing power connections are effected 
through solderless lugs. 





These building feeders include 
four 4-wire full-neutral main bus 
structures, one of which is a 1350- 
amp aluminum low-reactance in- 
stallation (with individually 
wrapped bars contained in an ex- 
panded-metal enclosure). This bus- 
duct extends to power distribution 
panelboards on the 5th and 6th 
floors, also to penthouse-based wir- 
ing troughs related to ventilation 


LOCAL LABORATORY SERVICE STA- 
TIONS vary considerably in size and de- 
sign, depending upon their location and 
specific purpose, although most of them 
include 2-, 3- and 4-wire transfer facili- 
ties, cartridge fuse blocks, and related 
breakers, receptacles and grounding pro- 
visions, 





TYPICAL LOCAL LAB STATION with 
cover removed shows arrangement and 
gutter space around non-automatic Cir- 
cuit breakers and 2-, 3- and 4-pole 
cartridge fuse blocks, Receptacles related 
to various voltage and frequency levels 
are polarized, single or double, grounded 
or ungrounded. Individual stations vary 
with needs of areas 


and elevator equipment. An expan- 
sion joint is located at the 4th floor 
slab level, while all intervening 
slabs are provided with full flange 
supports and fire stops. 

A second busduct feeder consists 
of an 800-amp aluminum low-react- 
ance assembly serving middle-floor 
power panelboards through tap 
boxes, and also serving a 400-amp 
half-neutral plug-in bus sub-section 
located in a melting hot-work lab. 

The third feeder takes the form 
of a 600-amp plug-in copper bus- 
duct (extending upward from the 
150-kva EE section of the basement 
board) that serves the first two 
floors of the building, while a 
fourth riser consists of a similar 
600-amp plug-in run through the 
basement, with extensions of cable 
in conduit (connected through 
plug-in breaker elements) to serve 
(1) a sub-section of 225-amp plug- 
in 4-wire half-neutral copper bus- 
duct installation located in a metal- 
lurgy shop, (2) a wiring trough for 
motor applications in a basement 
mechanical room, (3) a 125/250- 
volt de m-g set, and several base- 
ment and first-floor power panels. 

Since it is possible (for short 
periods or for special projects) for 
the full capacity of any one (or 
more) busduct feeders to be re- 
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ARRANGEMENT OF EQUIPMENT on medium-sized lab station also assumes above- 
illustrated positioning. Details of insulated binding posts related to transfer feeders 


are indicated by the enlarged sketch. 


quired on any floor of the building, 
it is interesting to note that this 
capacity may be provided through 
full-capacity taps that are installed 
ahead of main breakers in all power 
distribution panelboards. In sev- 
eral instances there are also auxil- 
iary tap boxes installed on some 
risers that do not (normally) serve 
the floors where such taps occur. 
In all instances, distribution panel- 
boards (on each floor) were de- 
signed and installed as integral 
parts of the bus riser systems. 


Laboratory Components 


In addition to the electrical dis- 
tribution system serving normal 
and lighting loads, a second dis- 
tribution system is related exclu- 
sively to laboratory requirements. 

This second system consists of a 
series of supply and distribution 
switchboards, service _ stations, 
jack-plug patch panels, plus neces- 
sary connections between these 
various elements as well as between 
related control panels and auxiliary 
service facilities. 

Main switchboards in this instal- 
lation are free-standing assemblies 
7-ft in height and varying between 
3 and 8 ft in width. Boards, con- 
structed of furniture-grade sheet 
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steel, are  front-and-rear-access 
units, backs of boards being pro- 
tected by wire-mesh enclosures 
equipped with normally locked 
doors to preclude tampering by un- 
authorized persons. 

These boards contain circuit 
breakers, jacks, pushbuttons and 
instruments necessary to distrib- 
ute, interconnect and measure 125/ 
250-volt de; 6-, 30- and variable- 
voltage dc; and 400- and 60-cycle 
120-volt ac. 

In construction, incoming con- 
duits are stubbed up through floor 
slabs into the rear of switchboard 
panels; bussing is via hard-drawn 
copper; both incoming and out- 
going power connections are made 
with solderless lugs; engraved 
identification nameplates are 
formed from white-core laminated 
plates; mimic bus diagrams on 
panel fronts indicate bussed and 
common connections; fuses are 
clearly identified and rear-mounted 
to permit ready access; and all 
receptacles and_ binding posts 
are color-coded, green designating 
grounding and white identifying 
neutrals on all common-bussed re- 
ceptacles. 

Hot receptacles (that is, 
without the necessity 
parts) are socket-type, 


live 
of mating 
while cold 
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DISTRIBUTION of ‘“‘standard’’ power 


receptacles (which are live only 
after mating parts are inserted) 
are pin-types. Both hot and cold 
receptacles having 250-amp ratings 
are unfused, although 100-amp re- 
ceptacles are fused. All current- 
carrying parts of 250-amp jacks 
and plugs are also silver-plated, 
while plugs and jacks having the 
same capacities are identical and 
interchangeable. 

Patch connections between 
switchboard receptacles are estab- 
lished by means of neoprene-jack- 
eted flexible cords having mating 
plugs for both pin and socket re- 
ceptacles. Cords (7 ft long for the 
basement board and 4 ft for boards 
located in upper-floor laboratories) 
are stored at each switchboard 
location on wall racks, cords being 
provided in quantities sufficient to 
connect all facilities on all boards 
simultaneously. 
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is accomplished by 
means of such items as recessed waterproof floor boxes, ele- 
vated free-standing receptacle boxes on conduit stubs, con- 
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Circuit breakers installed on 
these boards are of three types: 
J-frames being used for capacities 
above 100 amps, F-frames for 4-pole 
non-automatic operation at 100 
amps and below, and E-frames used 
for single- and 3-pole non-automatic 
operation where ratings are below 
100 amps. 

These laboratory switchboards 
are classified into two groups, the 
first group (pertaining exclusively 
to electrical engineering facilities) 
including boards in the basement 
and on the first two floors of the 
building, the second group (serv- 
ing physics labs exclusively) in- 
cluding boards on the 5th and 6th 
floors. 

As indicated by an accompany- 
ing diagram, the basement board is 
connected to its two related 
counterparts by separate 8-wire dc 
battery and 3-wire 125/250-volt de 


duits run in or beneath slabs, semi-recessed or flush wireways 
on lab walls, recessed panels and boxes, also special starter 
racks as indicated above. 


circuiting, while the three boards 
may also be interconnected by 
means of additional 2-, 3- and 4- 
wire transfer feeders. It will also 
be noted that the basement board 
is directly connected to a battery 
room and to a 125/250-volt de con- 
trol panel, while the upper (2nd- 
floor) board connects to control 
panels related to 30-volt de and 
120/208-volt 400-cycle ac service. 

Similar interconnections are also 
possible between boards on the 5th 
and 6th floors. These boards are 
connected separately to a 10-kw 
rectifier and to 125-volt de and 
120/208-volt 400-cycle motor-gen- 
erator sets, and are_ intercon- 
nected to each other through addi- 
tional 2- and 3-wire transfer 
feeders. 

Collectively, these main labora- 
tory switchboards make it possible 
to supply a variety of electrical 
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services to 


over 90 local service 
stations located throughout the 
building. 


As would be expected, local serv- 
ice stations vary considerably in 
design depending upon specific loca- 
tion and purpose. However, in vari- 
ous combinations, they include 2-, 
3- and 4-wire transfer feeder facili- 
ties; 2-, 3- and 4-pole cartridge 
fuse blocks; non-automatic circuit 


Additional service stations in 
local laboratory areas (related to 
“standard” frequency and voltage 
levels) also take the forms of (1) 
receptacles placed along walls on 
9-in. centers on common wireways, 
and (2) elevated free-standing re- 
ceptacle boxes connected via 12-in. 
conduit stubs to 12-by-18-in. water- 
proof JBs set flush in floorslabs (of 
high- and low-temperature labs on 


ameters are 14-in., and (c) carried 
beneath slabs (along ceilings of 
lower-level floors) when conduit di- 
ameters are 14-in. or larger. 
With these many features re- 
lated to electrical capacity, flexibil- 
ity, safety, switching, continuity 
and control, the system constitutes 
an unusually effective agent for its 
designed educational purposes. 











breakers; polarized, grounded and 
ungrounded single- or duplex-re- 
ceptacles pertaining to various volt- 
age and frequency levels; ground- 
ing provisions; and an array of 
variously rated switches and insu- 
lated binding posts. 


upper floors). 





PLUG-IN COPPER BUSDUCT sub-sections, 
cable in conduit to either power distribution panels or to 
another main busduct feeder, are installed to serve concen- 
trations of load in various labs or basement mechanical rooms. 
Plug-in breakers and branch conduit runs to local equipment 
sites are compactly and neatly arranged above level of sus- 
pended louvered lighting fixtures. 


connected via 





SHOP AREAS, where bench equipment and portable hand tools 
dictate multiplicity of outlets, are equipped with duplex recep- 
tacles spaced along flush-mounted or semi-recessed wireways. 


MOTORIZED EQUIPMENT in open floor areas obtains power 
via conduit stubs, free-standing junction boxes and flexible 
armored-cable connections that effectively segregate vibration 
from rigid distribution installation. 


Wiring related to all local serv- 
ice stations is run in conduit which 
is (a) carried through 4-in. floor- 
slabs when diameters are 1 in. or 
less, (b) carried through a 3-in. fill 
poured on top of slabs when di- 


Responsible for the design and 
installation of the system were 
the coordinated efforts of architect 
John McNamara of New York 
City; electrical engineering con- 


sultants Slocum & Fuller, likewise 
from N.Y.C.; and Lightning Elec- 
tric Service Co., Newark, N. J. 


it 





= 





STARTER RACK has 12- by 12-in. wiring trough at bottom 
and similarly-sized enclosure at top to house stepped copper 
busbars. Starting equipment is supported by channel framing 
members, while assembly is braced away from wall to permit 
both front and rear access, Branch wiring to related motorized 
equipment is via conduits carried down into the slab, as shown 
at the bottom center, 
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New SCR Dimmer 


Speeds 


Light-Control Progress 


New midget-sized Silicon Controlled Rectifier makes possible tremendous size and 


weight reductions and improved performance characteristics in diminutive new 


dimmers; opens up completely new concept of lighting control. 


By Robert A. Langer, 


HE field of lighting control has 
Te: a major step forward with 

the development of the recently 
announced silicon controlled recti- 
fier (SCR) dimmer. This new de- 
vice brings with it an almost un- 
believable reduction in size and 
weight at a time when these fac- 
tors have been proving to be a seri- 
ous design problem in new building 
construction and modernization 
work. 

Development of semi-conductors 
and the introduction of the tran- 
sistor gave indication—some years 
ago—that one day they might han- 
dle the currents involved in light- 
ing control. Target date for when 
this new dimmer would be possible 


Light Output Curves for 


Chief Engineer, Klieg! Bros., New York, N.Y. 


was set for approximately 1960. 
Late in 1957 the silicon controlled 
rectifier was announced by the 
Semi-Conductor Products Division 
of the General Electric Co. It had 
limited current ratings, but the 
voltage ratings were such that its 
potential for dimmer use was 
recognized. Its current carrying 
capacity was soon uprated, and its 
practicability was established. 
The device, which bears a great 
resemblance to a } in.-20 nut and 
bolt to which some wires have been 
attached, soon proved that it had 
an electrical entity of its own and 
would not control in the same 
simple manner as its cousins, the 
thyratron tube and the transistor. 


Dimmers Bas 








The initial high cost of the sili- 
con controlled rectifier, due to its 
production on a laboratory basis, 
provided the time needed to develop 
and evaluate several different con- 
trol circuits. From this testing 
Kliegl engineers developed the SCR 
dimmer circuitry, to meet the prac- 
tical requirements of lighting con- 
trol. 


Dimmer Design Problems 


Typical of the design problems 
involved was that of inrush current 
characteristics of cold incandescent 
lamps. Filament lamps, particu- 
larly of the high wattage type, have 
inrush currents in the order of 15 
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Potentiometer control settings 
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Legend: 


F—Protective Fuse 

R—Silicon Controlled Rectifier 
T—Control Amplifier 

P—Dimmer Control Potentiometer. 
































SMALL silicon controlled rectifier, shown 


above nearly twice its actual size, is 
heart of 
times steady state currents. A 


2000-watt lamp could have an in- 
rush of 250 amps and a 3000-watt 
lamp an inrush of 375 amps. The 
silicon controlled rectifier has a 
peak half wave current rating for 
one half cycle of only 200 amps. 
If uncontrolled, the inrush current 
could destroy the expensive ele- 
ment. The solution to this problem 
was found by designing into the 
control circuits a_ six-cycle inte- 
gration period. In this period of 
time the lamp current is brought 
close to its steady-state value, with- 
out ever being permitted to ap- 
proach more than a fraction of the 
normal peak values. 

Another interesting design prob- 
lem involved the heat sink. This is 
essentially a radiator which dis- 
sipates the heat developed within 
the silicon controlled rectifier. (This 
heat is due to resistive loading in 
the silicon junction and is approxi- 
mately 50 watts for a 4000-watt 
lamp load.) Commercially avail- 
able heat sinks proved unsatis- 
factory through testing. Kliegl en- 
gineers thus developed their own 
heat sink, which completely en- 
closes the controlled rectifier in a 
high temperature silicon fluid which 
provides maximum heat transfer 
from the junction. The SCR dim- 
mer units, equipped with these heat 
sinks, have been tested at loads up 
to 50% in excess of rating without 
approaching the limited tempera- 
ture rating of the silicon controlled 
rectifier. 

Practical considerations indicated 
that three housing forms would 
meet most structural requirements. 
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NEW SCR DIMMER, provides full wave 
rectification. Unit is small, light weight, 
simple. Model shown is 4-kw capacity, 
uses two silicon controlled rectifiers. 


One such unit, designed for mod- 
ular rack assembly and easy change- 
ability, is shown in illustration. 


Light Output Curves 


Virtually all previous dimmers 
have had linear voltage outputs re- 
lated to control settings. This has 
resulted in dimmer control systems 
that were relatively inoperative 
below the midpoint on the con- 
troller. The _ effective dimming 
range was then compressed be- 
tween settings 5 and 10 (see 
“Light Output Curves”). The light 
output curve of the new SCR dim- 
mer has been designed to be nearly 
linear with the control settings. 


The slight deviation from the true 
linear curve is due to magnetic in- 
fluences in the control circuit. 


How Dimmer Works 


The new SCR dimmer is essen- 
tially a low loss valve in series with 
the lighting electrical load (see 
“Basic SCR Dimmer Circuit’’). 
The electrical circuit consists of 
two silicon controlled rectifiers in 
a so-called “back-to-back” as- 
sembly. Each element will permit a 
controlled amount of current to 
pass during its half of the cycle. 

The controlling device is a puls- 
ing transformer energized from a 
remotely located potentiometer. 

The silicon controlled rectifier 
has a very low forward resistance 
which accounts for its high opera- 
tional efficiency, which is 98.5%. 
This low forward drop also makes 
possible a voltage drop across the 
dimmer of only a few volts at full 
load. This results in regulation of 
about 98%. 

The control signal circuit oper- 
ates at 24 volts, with currents in 
the order of milliamperes. This 
control circuit could be either ac or 
de. Experience has dictated the 
selection of de for the SCR dim- 
mer control circuits. 

The output voltage of the SCR 
dimmer is_ sinusoidal and_re- 
sembles the controlled firing of a 
thyratron tube. Typical “full on” 
and “partly dimmed” outputs are 
shown in the “SCR Dimmer Output 
Waveforms” illustration. This wave 
form indicates that balanced load- 
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Relative Performance Characteristics of 
Available Dimmer Systems 





Auto- 





(Motor 


‘tr. s 
fransrormer 


Driven) 


Magnetic 
Amplifier 


Electronic 
(Thyratron) 





10 to 15 
Ibs 


Weight of Dimmer Component 
Per Kw of Load Capacity 


15 to 25 
Ibs 


8 to 10 


Ibs Ibs 





1/4 to 1 
cu ft 


Size of Dimmer Component 
Per Kw of Load Capacity 


21 1/6 to 1/2) 
cu ft 


1/4to 1/2 
cu ft 


1/32 
cu ft 





Efficiency 


95 to 97% 


90 to 95%} 90% 98.5% 
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45 seconds| 
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pending 
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instan- instan- 


taneous taneous 
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Infinite 





Auxiliary Apparatus 


Booster 
trans- 


Auxiliary 
or booster 


former transformer 





40-cycle 
and 120- 
cycle hum 


Tube 
conduction 





Approximate Dimmer Bank 
Cost Ratio (Less Controls) 








200% 

















ing may be obtained on 3-phase 4- 
wire systems. 

Another advantage of the low 
forward resistance of the silicon 
controlled rectified is indicated at 
this point. In contrast with the 
large voltage drop which occurs 
across thyratron tubes during con- 
duction, the small voltage drop 
across the SCR dimmer results in 
an almost negligible amount of 
electrical “noise” in the power cir- 
cuits. This is of utmost importance 
where other sensitive electronic 
equipment may be in use nearby. 

The SCR dimmer has been tested 
extensively in intimate proximity 
to low level switching circuits, to 
audio equipment, and to sensitive 
color television cameras. Electrical 
“noise” was lower than average 
“noise” in the feeder circuits, thus 
supplementary filtering is not nec- 
essary with this dimmer. 

Control wiring for a SCR dim- 
mer control system is done in a 
simple, straightforward manner, 
as shown in the block wiring dia- 
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gram illustration, and remains 
simple even when applied in a 
multiscene preset system. 


What of Its Future? 


Present indications are that the 
silicon controlled rectifier dimmer 
will ultimately take the place of all 
presently known types of dimmers, 
including the manually operated 
autotransformer types. The SCR 
dimmer control system, in spite of 
relatively high silicon controlled 
rectifier costs, is already competi- 
tive in price with the magnetic am- 
plifier and thyratron tube type dim- 
mer control systems. 

The 4000-watt SCR dimmer is 
the first size to go into production. 
Other sizes already under consider- 
ation and on the way include 2-kw, 
5-kw, 10-kw and 12-kw models. 

Life expectancy of the silicon 
controlled rectifiers is considered 
to be in the order of 15 to 20 years. 
As production steps up, costs will 
decrease rapidly. Thus replacement 


costs of these controlled rectifiers 
in systems installed now will most 
assuredly be very nominal. 

The light weight, small size and 
inherent remote control features of 
the new dimmers are already point- 
ing the way to cost reductions in 
the building construction field. 
Three projects now under way 
point up these advantages: 

1) An existing TV studio has a 
bank of 12 manually operated dim- 
mers and must expand to 24 dim- 
mers. The necessary additional 
space can be had only by removal 
of a soundproofed wall and conver- 
sion of an adjoining room. The re- 
moval of the existing dimmers and 
the installation of 24 new SCR 
dimmers will cost less than the 
structural changes. 

2) The dimmers in a new TV 
studio, now being planned, will all 
be of the new silicon controlled 
rectifier type, located at the light- 
ing equipment elevation, and dis- 
tributed over the area at lighting 
equipment (and electrical load) 
centers. Primary wiring will go di- 
rectly to these load centers, and 
secondary circuits will in no case 
be longer than 20 ft. Former prac- 
tice, with the dimmers occupying 
valuable floor space, also included 
secondary runs which in extreme 
cases were as long as 200 ft. The 
light weight of the SCR dimmer 
(1.25 lbs per kw) makes the remote 
location method feasible without 
requiring added structural mem- 
bers. The savings in the electrical 
distribution system will also be ap- 
preciable. 

3) A restaurant now nearing 
completion in a new office building 
requires a large number of motor- 
driven dimmers. The _ resultant 
floor loading of 250 lbs per sq ft for 
the old style dimmers required ex- 
pensive structural strengthening. 
The existing air system was inade- 
quate to keep the room within 
proper temperature limits due to 
heat losses, and further expensive 
alterations were required. 

The SCR dimmer was not avail- 
able when this project was planned, 
but cost studies have shown that an 
appreciable saving could have been 
effected by its use. 

The many inherent advantages 
of the silicon controlled rectifier 
dimmer, including its long life ex- 
pectancy, with resultant negligible 
maintenance costs, and its obvious 
lower overall system cost, will re- 
sult in ready acceptance and wide 
usage in the immediate future. 


. FEBRUARY, 1959 





BASIC HOOKUPS 











Blocking cells ne 








>— Selenium cell 
+ 
- QQ0Q0 +> 


s - Suppressor cell 


a 
- 00000, +> 


i.) 


00000 - 











Reduce maintenance costs by... 


SE 


For dc applications with non-critical release time and slow 
rate of contact operation 


For dc applications with critical release time and fast 
operation 


Protecting Electrical 
Contacts 


A practical method of contact protection using small dry-type rectifier 


units for arc quenching at contacts in coil circuits of relays, solenoids, 


contactors and similar inductive control devices. 


By Howard 1. Bailey, E. E., Universal Foundry Co., Oshkosh, Wis. 


in industrial plants has created 
many new uses for relays, limit 
switches, solenoids and electromag- 


T*. rapid increase in automation 


nets of various descriptions. This 
increase in the use of these devices 
has created a problem in the main- 
tenance of these contacts. Burned 
out coils and pitted contacts are 
commonplace unless proper steps 
are taken to lessen the “inductive 
kick” that develops in these cir- 
cults. 


What Causes Arcing in 
Inductive Circuits? 


Inductive kick can be analogous 
to a compressed spring in a mechan- 
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Consider the circuit as 
shown in Fig. 1 in order to simplify 
this analogy: 

When contacts C, close, the cur- 
rent flow as indicated by the am- 
meter builds up to 400 ma. Now, in 
terms of mechanical analogy with 
a compressed spring, the flow of 
current has made a magnet of the 
iron core and a magnetic field has 
been set up through the core. Elec- 
trical energy has been stored in the 
magnetic field by the current just 
as mechanical energy has_ been 
stored in the spring by compressing 
it. 

Now open contacts C,, breaking 
the steady flow of current. Just as 
the stored mechanical energy would 


ical device. 


immediately burst out when the 
compressing force is removed from 
the spring, when the contacts are 
opened the magnetic field will start 
to collapse. While it is collapsing 
it will try to force current through 
the coils in the same direction as 
the current which built up the field. 
As the current cannot flow after 
the contacts are opened a very high 
voltage is produced. This is called 
“inductive kick”. 

Immediately upon opening of 
contacts C,, the current flow is sud- 
denly stopped and the voltage which 
appears across the coil should 
theoretically go to infinity. But 
due to insulation resistance and 
other factors the voltage actually 
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may rise to 300 to 1000 volts in an 
average 24-volt coil. 


Effects of Contact Arcing 


1. Contact erosion and pitting. 

2. Mechanical locking and stick- 
ing contacts. 

3. Radio noise radiation. 

4. Coil insulation puncture and 
breakdown due to high voltage 
spikes. 

5. Erroneous triggering of ad- 
jacent sensitive control circuits due 
to spurious transients created. 


Ways to Prevent Contact Arcing 


One method commonly used to 
prevent arcing is by the use of a 
capacitor-resistor network across 
the coil. This method introduces 
a time delay in the inductive-kick 
discharge so that the high voltage 
peak occurs somewhat later, allow- 
ing the contact gap to widen and 
consequently requiring a _ higher 
voltage to jump across the gap. 
Gap width and gap arc voltage are 
mathematically related; i.e., the 
wider the gap the higher the volt- 
age required for arcing. 

There are, however, some disad- 
vantages in using a capacitor- 
resistor network to prevent con- 
tact arcing. Their space require- 
ments are a definite disadvantage 
in modern control panels due to the 
miniaturization trend. Selection of 
the correct values is very important 
in order to limit discharge during 
switching operation or serious con- 
tact burning will result. 

Another method for combating 
contact arcing in inductive circuits 
has been developed which has many 
advantages over methods previ- 
ously used. This involves the use 
of a selenium rectifier specially 
processed to exhibit favorable char- 
acteristics, such as very low leak- 
age current and low forward re- 
sistance. 

A selenium rectifier will pass 
current in one direction readily 
but opposes current flow in the 
other direction. Fig. 2 illustrates 
how this rectifier is connected in a 
circuit directly across the coil. 
There will be none of the 400 ma 
current normally flowing through 
the rectifier. 

As indicated in Fig. 1, when the 
contacts C, were opened we ob- 
served that the property of induct- 
ance builds up a high induced volt- 
FIG. 3—Full-wave, back-to-back hookup of selenium rectifiers provides age that attempts to maintain the 
arc suppression, with negligible effect on release time of relay, in circuits steady state current flow through 
where rate of contact operation is in the range from 10 to 40 breaks the coil in the same direction. Pre- 
per second and in ac circuits viously, the high energy had to 


FIG. 1. Unprotected contact circuit is subject to arcing troubles due to 
induced voltage kick from coil 


FIG. 2—Half-wave selenium rectifier protects against arcing where the 
release time of the relay is not critical and where the rate of operation 
f the contacts does not exceed about 10 breaks per second 
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FIG. 4—Resistance characteristics of a 
nium rectifier for back voltage. 


force its way across the separating 
contacts in order to equalize the 
charge on both ends of the coil. 
Notice in Fig. 2 that a low resist- 
ance is provided through the rec- 
tifier and current I, flows when C, 
is opened. The voltage across the 
contacts does rise above the battery 
voltage but does not approach a 
high enough level to cause arcing 
trouble. 

It can be shown mathematically 
that the length of time for current 
I, to drop to zero is inversely pro- 
portional to the sum of the coil re- 
sistance and forward resistance of 
the contact protector. Therefore, 
since our coil resistance is usually 
low, and the forward resistance of 
the contact protector is lower, cur- 
rent I, tends to flow for a much 
longer time than it takes for the 
coil to die down to zero in an un- 
protected circuit. Typical values 
for the release time for a telephone 
type relay used in Fig. 2 is 55 milli- 
seconds. In unprotected circuits it 
is much faster, namely 7.7 milli- 
seconds. This time-delay character- 
istic in the release of the coil would 
present unfavorable results in some 
circuits while presenting no prob- 
lems in others. 

From analysis of circuit opera- 
tion, maximum spark suppression 
is obtained when the rectifier unit 
has as low a forward resistance as 
possible. But, as indicated above, 
such an arrangement produces a 
long release time. The most desir- 
able conditions would be that in 
which contact arcing is suppressed 
with little or no increase in the 
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Back-to-back unit for 45-66 vdc, 600ma peok c 
Selection of units is based on voltage and the steady state current drawn by 


TYPICAL CONTACT PROTECTOR 


srrent 


FIG. 5—Selenium contact protectors—both half-wave and back-to-back 
units—are available in small encased, tubular units with axial, tinned 


sele- 


copper leads for ready connection across coil terminals without any need 


for additional mounting brackets or lugs. 


release time of the coil. Such oper- 
ation can be obtained when sele- 
nium rectifiers are connected back- 
to-back across the coil. With such 
a hookup, forward current through 
the rectifiers is blocked; potential 
across contacts is higher than in 
the case of a single rectifier but 
still below arcing level; and release 
time is almost as short as in the 
case of unprotected contacts. When 
the contacts open, the blocking rec- 
tifier then acts as a short across the 
coil; and the suppressing rectifier 
acts as a high impedance to mini- 
mize release time. 

Fig. 3 shows a decided improve- 
ment over the single-rectifier cir- 
cuit in that the time delay factor 
has been substantially reduced; i.e., 
from 55 to 10.5 milliseconds—only 
4 milliseconds longer time delay 
than when no contact protection is 
provided for, yet arc suppression 
has been retained. Notice that the 
rectifier cell “B” has been added 
in such a direction that it opposes 
the discharge current I,. 

A selenium rectifier has a unique 
characteristic of exhibiting de- 
creasing resistance with increasing 
voltage in the blocking direction. 
At the instant C, is opened in Fig. 
3, there is still up to 200 volts in- 
duced across the coil even with “A” 
cell in the circuit. This appears as 
a reverse voltage across cell “B” 
(no current in the direction of 
“B’”’). However, it so happens that 
at —150 volts (back voltage) the 
reverse resistance of “B” is approx- 
imately 300 ohms, which is low 
enough to allow considerable cur- 
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rent I, to flow and quickly dissipate 
the induced energy. As the energy 
is dissipated, the induced voltage 
across the coil drops very rapidly, 
which in turn lowers the back volt- 
age across “B’’. As shown in Fig. 
4, the resistance of “B” to I, has 
increased to a value of nearly one 
megohm when the voltage has 
dropped to —25 volts. 

As shown in Fig. 3, the rectifier 
cell at “‘A” is used to block the de 
battery voltage from shunting the 
coil. A single selenium cell is nor- 
mally rated at 22 volts de. In any 
de circuit enough rectifier cells can 
be connected in series to provide 
blocking of the particular voltage. 
In de circuits, there is no need to 
match the number of suppressor 
cells to the number of blocking 
cells. Increase in the number of 
cells at “B” in Fig. 3 will shorten 
the release time of the coil but will 
also increase the induce’ voltage 
across the contacts. 

A particular advantage of the 
back-to-back hookup is its ready ap- 
plicability to ac circuits. In such 
cases, however, the number of sup- 
pressor cells must be equal to the 
number of blocking cells. 

3ack-to-back selenium rectifier 
cells are available in small, tubular 
encased units which are designated 
as “contact protectors” and have 
axial leads to afford ready connec- 
tion across coil terminals. Operat- 
ing characteristics and other spec 
data on such units are available 
from the Components Division of 
International Telephone and Tele- 
graph Company, Clifton, N. J. 


FEBRUARY, 1959 





Guy anchors 
~ Aerial cable 
Phase A and N 


Tower N existing, phase B 


Existing stadium fence 
Tower No. 2-existing, phase C™ 
Tower No. |i-new, phase B Existing trans- 


é former piatform 


Tower No.6 
existing, 
phase B 


13.2 kv service New - 
circuit breaker — i 





] 

| 

o 

| \ | : \- Underground 7620/13200v, New utility 
Phases B, | \ 
C and N - 


4w, 39 feeder metering pole 


West side control room 

+-Transf. installation at each 
tower 3 

}-Tower No.3-existing,phase A~ 


t~Aerial cable attached to 
each column of stadium 








38 lights on each of these towers connected to the 
rcuits fed from the main 75 kva, |g floodlighting trans- 

formers. All other lights on these towers connected tc 
xiliary light circuits 


PRIMARY DISTRIBUTION is made vio 

aerial cable around the wall of the stadium, 

ee with taps to load center transformers ad- 

Pele tics jacent to the floodlighting towers. System 

is supplied by a single 13,200/7620-volt, 

3-phase, 4-wire service feeder of No. 2 
conductors 


Phase A,B,Cand N ~ 


Tower No. lO- 
new, phase C 


Primary aerial feeder provides .. . 


Distribution 
for Floodlighting 


Design and construction details on a modern LONG aerial cable primary 
A feeder is the basic distribution 

element for a modern flood- 

lighting system at City Park Sta- 
dium in New Orleans. Here, the new 
overall electrical system represents 
a modernization and expansion of 
an old system used for lighting the 
stadium. A new. service was 


™ ‘ ° brought in, circuiting was rede- 
designed the system which was installed by signed to provide advantages of 


Victory Electric Works, Inc., New Orleans. high voltage, and old equipment 
was integrated into the new sys- 

tem. A close look at this installa- 

tion reveals the relative simplicity 

and high efficiency with which 

By J. F. McPartland large blocks of power are delivered 


outdoor electrical system supplying floodlight 
clusters on steel towers spaced around the 
outside wall of City Park Stadium in New 


Orleans, La. B. Z. Segall, consulting engineer, 
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to widespread load concentrations. 

The enclosing structure of the 
stadium is shaped like an elon- 
gated horseshoe, open at one end. 
The layout includes a football field, 
a baseball diamond and a cinder 
running track. Prior to the new in- 
stallation, a total of six steel towers 
supported the floodlights for il- 
luminating the field. Power supply 
to the stadium formerly consisted 
of a 3-phase 4-wire, 120/208-volt 
service. The new installation was 
made to bring field lighting and 
parking lighting up to modern 
standards and to provide additional 
capacity for miscellaneous power 
and light facilities at the stadium. 

The renovated lighting system 
consists of a total of 12 steel towers 
supporting 40-lamp floodlight ar- 
rays. Six new steel towers were 
added around the outside wall of 
the stadium. These are similar in 
size and construction to the old 
towers and are spaced to provide 
lighting from an oval layout sur- 
rounding the field. Circuiting and 
arrangement of all of the flood- 
lights—those on existing towers 
and those on new towers—were 
completely designed as a new in- 
stallation supplied from a new 
over-all distribution system. 

In design of the new distribution 
system, it was quickly recognized 
that high voltage distribution of 
power offered many advantages. 
Substantial economy in conductor 
cost and switching and protection 
equipment was provided by carry- 
ing power at primary voltage to 
each of the widespread load concen- 
trations. And the construction of 
the stadium was ideally suited to 
the use of aerial cable as the pri- 
mary feeder supported on the wall 
around the stadium with stepdown 
transformers at each tower. 


Power for the new electrical sys- 
tem at the stadium is provided by 


a single 
premises. 


primary service to the 
From a utility metering 
pole at the edge of the property, 
a 8-phase, 4-wire, wye, 13,200/ 
7620-volt overhead line is carried 
a short distance to a terminal pole 
on the property. From this point, 
the service feeder is carried under- 
ground to an outdoor, metal-en- 
closed power circuit breaker which 
provides service disconnect and 
overcurrent protection in accord- 
ance with sections 2388 and 2389 
of the NEC. 

The main CB is an oilless type 
and is capable of interrupting the 
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SERVICE CB is a 1200-amp, oilless power breaker 


installed in the weathertight en- 


closure within the fenced area and fed underground from terminal pole at edge of 


property off to right. 
stadium wall off to left. 


Load-side conductors are carried underground to base of 
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TERMINAL POLE on edge of city park property is fed by overhead line from utility 


metering pole. 
underground to service CB enclosure. 
utility. 


maximum short circuit current to 
which it might be subjected at that 
point in the system (section 2389- 
d). It is rated at 13.8 kv, 1200 amps 
continuous load current, with its 
trip adjusted to protect the No. 2 
conductors which adequately han- 
dle the total load current. 
This breaker momentary 
short circuit current rating of 20,- 
000 amps, the maximum asym- 
metrical current that the unit can 
withstand. It has a 3-phase 
rating of 150 mva interrupting ca- 
pacity and an interrupting rating 
of 6300 amps at rated voltage of 
13.8 kv. In the installation at this 
stadium, the load is virtually all 


system 


has a 


also 
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Service conductors are carried 


down pole in conduit and then run 


Wiring to the lower crossarm was done by 


lighting, eliminating any possible 
short circuit current build-up due 
to motor loads. As a result, the cir- 
cuit breaker interrupting rating 
had to be matched to only the in- 
terrupting duty of the supply line. 
Short circuit duty was obtained 
for fault at the utility pole and 
then reduced by the impedance of 
the run to the main CB. 

In this installation, careful selec- 
tion was made of the main service 
disconnect and protection. A CB 
was chosen instead of any inter- 
rupter switch and fuse combina- 
tion because of the utilization con- 
ditions which prevailed. Because 
the stadium electric system is used 
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TYPICAL LAYOUT of equipment at each transformer load 
center adjacent to each tower is shown here at tower No. 11 
opposite main service CB. Conduit on side of column at left 
carries No. 2 service feeder conductors from main service 
CB up to splice to aerial cable feeder. Wood molding on 
wall section below transformer protects grounding conductor 
which grounds lightning arrester, transformer neutral, aerial 
messenger and secondary equipment enclosures. This con- 
ductor is carried under the molding down the short column 


al " 


AERIAL CABLE consists of four conductors in a twisted as- 
sembly with the messenger wire wrapped around the cables. 
The complete assembly is supported at each column by a small 
hanger bolted to the concrete. Service conductors are shown 
here emerging from 4-in. conduit, at which point they are 
tied to a porcelain insulated standoff mounted on the wall 
and then spliced to the aerial cable conductors. A tap down 
to load center transformer is at right. 


and connected to a driven ground rod below the sidewalk. 


only at specific times and for rela- 
tively short durations, the service 
disconnect will be operated very 
frequently. At times when the 
stadium is not in use, the system 
should be dead to eliminate hazard 
due to tampering with the exposed 
primary feeder ring. Otherwise a 
guard would be necessary. And 
because operating personnel at the 
stadium would not be skilled in 
use of electrical distribution equip- 
ment, it was felt that the discon- 
necting device should be safely and 
readily operable by any non-electri- 
cal person. The electrically oper- 
ated CB best met all of the require- 
ments here. 


From the load side of the main 
CB, a 3-phase, 4-wire, 13,200/7620- 
volt underground feeder of 15-kv, 
No. 2 conductors is carried in a 
concrete-encased 4-in. fiber duct to 
the foot of the stadium wall. At 
this point, a 90° fiber duct bend 
comes up in its concrete envelope 
and couples through a fiber adapter 
to a 4-in. rigid conduit riser 
strapped to the side of one of the 
concrete columns. The feeder is 
brought up in this conduit and 
spliced to the aerial cable feeder. 

As shown in accompanying illus- 
trations, the aerial cable around the 
stadium structure is tapped to feed 
a stepdown transformer at the loca- 


tion of each of the twelve floodlight 
towers. The tap for each tower 
transformer consists of one phase 
conductor and the neutral to sup- 
ply the 7620-volt primary of each 
75-kva, single-phase transformer. 
From the 120/240-volt, 3-wire, 
single-phase secondary of each 
transformer, three 500MCM con- 
ductors are carried in 3-in. rigid 
conduit up to a main, motor-oper- 
ated, remote-control circuit breaker 
mounted in a weatherproof cabinet 
on the tower structure. The CB is 
installed at the height of the sta- 
dium wall to provide ready servic- 
ing from the top of the stands. 
From the load side of the breaker, 
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ONE-LINE DIAGRAM of distribution system shows a typical arrangement for one of the twelve tower floodlighting loads and 
the taps for 3-phase power to transformer load centers in the two stadium switchrooms. 
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LOAD CENTER transformer layout is fed by a single 15-kv, 
No, 2 phase conductor tapped down from aerial cable and 
supported by porcelain insulator standoffs mounted on wall. 
Conductor terminates in pothead at left. Connection to trans- 
former 7620-volt primary also includes a lightning arrester 
(at right of pothead) and a 20-A fused cutout for protection 
of the transformer and its secondary feeder. Circuit to trans- 
former primary is completed by No. 2 grounded neutral which 
is tapped from neutral of aerial cable and brought down (out 
of sight at right) to the transformer hookup. 


the sub-feeder circuit continues in 

conduit to a branch circuit panel- 

board in a weatherproof enclosure 

at the top of the tower. The individ- 

ual floodlights are supplied from 

this board. from the 
In addition to the 12 taps to the 


sion areas. 


areas, ramps throughout the sta- 
dium, dressing rooms and conces- 


In each switch room, the various 
lighting panelboards are supplied 
3-phase 


SECONDARY FEEDER from each single-phase, load-center 
transformer consists of three S00MCM conductors (two hot 
and a grounded neutral) carried into a 3-inch conduit and 
up to the remote-control CB mounted on the tower. Tap to 
aerial neutral can be seen adjacent to pull box on side of 
column. Conductor is brought down into wood molding in 
which it is carried to transformer primary and secondary con- 
nections, to lightning arrester and to ground. Secondary race- 
way and enclosures are also grounded by connection to this 
conductor. 


through an automatic transfer 
switch. In the event of failure of 
the primary supply to the field, the 
ATS will connect these panels to 
an emergency service switch sup- 
transformer plied by the old 120/208-volt service. 





single-phase transformers, two 
other taps are made from the aerial 
cable. Each of these is a 13,200/ 
7620-volt, 3-phase tap—one to a 75 
kva, 3-phase transformer in the 
west side switch room and the other 
to a 45-kva, 3-phase transformer in 
the east side switch room. The 
3-phase, 4-wire, 120/208-volt sec- 
ondary of each of these trans- 
formers feeds panelboards for No I2 leads 
miscellaneous lighting and recep- 

tacle circuits. These loads include 
auxiliary lighting from two flood- 
light units on each of the existing 
towers. These lights are on circuits 
run from a panelboard in each 
switch room to the lighting towers. 
Each of these panelboards is con- 
trolled through an electrically oper- 
ated CB from the master pushbut- 
ton control station in the west side 
switch room. These auxiliary lights 
face the field and the parking area 
to provide a very low level of light- 





Towers No.I-6, inc., * ° A 
20 circuits, all 500.CB, ae. 
3 circuits 9/6, 2" cond., 

| circuit 3/6, I"cond 

with only | floodlight 

toa circuit 


Towers No. 7-12, inc., 
as above, with two 
floodlights on all 
circuits 


3/500 MCM,3" 


Remote contro 
circuit breaker 
To 75kva, Ig transformer 


Dutton sfation- 
t side sw.room 


Push button station- press box 





ing for use at dusk or when other- 
wise needed. Other panelboards in 
the switch rooms supply circuits for 
high level lighting of all parking 
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TOWER CIRCUITS originate in a weatherproof panelboard at the top, fed through a 
remote-control circuit breaker mounted on tower structure at level of top of stadium 
wall, Installation is the same for all twelve towers. Circuiting of floodlights is indi- 
cated in diagram. 
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METER ROOM EQUIPMENT. Enclosed wireway beneath util- 
ity end box and 2000-amp pressure switch (right) contains 
2000-amp double % by 4-in. copper bus which extends from 
switch through CT cabinet (center) to line side of two 1200- 
Lower 1200-amp switch feeds 


amp fused knife switches (left) 


respectively. 


Newspaper Plant Modernizes with 


existing press room panels on opposite side of room; con- 
ductors on load side of upper switch feed busway. Cabinets at 
extreme right in right-hand photo contain 400-amp and 200- 
amp service switches for bank and other commercial tenants, 


increased Service 
and Feeder Capacity 


ing conditions, an increase in 

the use of office machines and 
miscellaneous equipment, and antic- 
ipated need for air conditioning 
capacity in the Reporter Dispatch 
Building, White Plains, N. Y., 
necessitated replacement of the ex- 
isting 1140-amp service and as- 
sociated building risers. 

Although a 2000-amp 
switch had been installed previ- 
ously, service consisted only of 
three 500MCM RH-RW conductors. 
The main switch fed a main distri- 
bution panel serving the entire 
building load. The new installation, 
put in by William Fath, electrical 
contractor of Mount Vernon, N. Y., 
uses three main means of discon- 
nect: the 2000-amp pressure switch 
for the Reporter Dispatch load, a 
new 400-amp switch for the bank, 
and a 200-amp switch for the other 
commercial tenants. 

First step was to build up the 
service capacity to 1900 amps by 
increasing the existing service to 
five 500MCM RH-RW per phase 
with six 4/0 neutrals from the util- 
ity end box to the 2000-amp pres- 


fj ine cond improvement in light- 


pressure 
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sure switch. The old switch was re- 
tained, but it was enclosed in a new 
cabinet. To avoid any weakening 
of the masonry walls of the meter 
room because of the weight of the 
electrical equipment, the new 
switch cabinet as well as all other 
new equipment was mounted on 
specially constructed floor-standing 
steel racks. The entire load is thus 
carried by <he basement floor, with 
only retaining bolts set into the 
walls. 

New 2000-amp bus was fabri- 
cated and installed from the load 
side of the pressure switch through 
a metal trough to a new CT cabinet 
and then to the old main distribu- 
tion panel. This panel had previ- 
ously enclosed three feeder switches 
of 1200, 400 and 200-amp capacity 
serving press room power and light, 
the bank, and other commercial ten- 
ants on the first floor. The 1200- 
amp switch was retained for the 
press power and light; the other 
two smaller switches were removed 
and replaced with a second 1200- 
amp knife switch for office power 
and light. The office load, previ- 
ously fed from single-phase fuse 


for growing lighting and office machine load. 


panels on the second, third, fourth 
and fifth floors, was carried to the 
floors in 14- and 2-in. conduit from 
basement knife switches outside 
the meter room. These _ knife 
switches and risers were aban- 
doned. The risers were replaced by 
a single 65-ft vertical run of 1500- 
amp aluminum plug-in busway with 
1125-amp neutral, installed in one 
corner of the main stairwell. 

The busway was tapped on the 
second, third and fourth floors to 
feed individual floor panels, the 
fourth and fifth floors being both 
fed from fourth-floor taps to avoid 
the necessity of running the bus- 
way to the fifth floor. 

Taps were accomplished using 
fusible 4-pole, solid-neutral safety 
switch plug-in units rated at 200 
amps, 25 hp. To avoid running ex- 
posed raceway completely around 
the hallways from the stairwell to 
the utility closets in which the floor 
panels are located, 3/0 RH-RW 
feeders from the busway taps were 
pulled into 24-in. flexible metallic 
conduit which was fished through 
the spaces between floors from the 
stairwell to the closets. Copper seals 
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SINGLE-LINE DIAGRAM shows arrangement 
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2-|200a 3-pole 
knife switches, 
600a fuses per phase 


were installed at all points where 
busway passes through the ceiling. 
This flashing compietely encloses 
the busway and extends about 2 
ins. above the floor level. This pre- 
vents any accumulated water which 
may leak from the fire hose system 
from running down the busway and 
entering switch or bus enclosures. 


FEEDER CONDUIT from fused switch in 
meter room to busway riser travels 110 
ft along basement ceiling. Each 3-in. 
raceway carries three 500MCM and one 
350MCM RH-RW conductors to cable 
tap box 
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Double 44 x4-in 
\ 2000-amp bus I-% 


2-sets of 3 
RH-RW 


Existing single-phase, toggle- 
switch-fuse panels in the closets 
were removed and replaced with 
40-circuit, 3-phase, 4-wire, recessed 
circuit breaker panels. Existing 
branch circuits were picked up and 
distributed equally among the three 
phases. On the fifth floor a new 
teletype room was relighted and 


CABLE TAP BOX at lower end of busway 
riser in basement stairwell was fitted 
with sheet metal extension to enclose 
feeder cables. Nine 500MCM and three 
350MCM RH-RW conductors were con- 
nected to multiple lugs inside box 


-500 MCM 


‘Tenant 
service 
switches 


provided with a 14-circuit breaker 
panel, fed from a 50-amp, 3-phase 
breaker in the closet panel by four 
No. 6 RH in 13-in. conduit. 

A time-clock controlled blower 
fitted into the wall above the door- 
way operates during peak-load pe- 
riods in warm weather to provide 
ventilation for the meter room. 


FUSIBLE SAFETY SWITCHES were 
plugged into busway riser to feed floor 
panels. Flexible metallic conduit feeders 
to fourth- and fifth-floor panels are 
visible entering wall behind fourth-floor 
switches in above photo. 
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OBJECTIONABLE PROMINENCE of walls and furnishings un- 
was cificiently eliminated in re- 
t specially developed 


(left) 
agallerie right) by the use 


der original lighting 
modeled 


Special Spotlight Developed for 


ture areas. 








spotlights. New arrangement illuminates only frame and pic- 





Art Museum 
Lighting 


provides economical, efficient method of eliminating objectionable 


background light around paintings and statuary 


ing in the galleries of the Vir- 

ginia Museum of Fine Arts in 
Richmond resulted in the develop- 
ment by museum personnel of a 
special optical spotlight for illumi- 
nating paintings and other art ob- 
jects. 


A DESIRE to improve the light- 


CEILING PLENUM view 


shows 


Units are connected by means of twist-lock receptacles and 
Note louvered shutter over ceiling holes in fore- 
lateral cut-off of light beam 


drop cords 


ground to provide 





several spotlights in place 


Conceived in 1935 on a relatively 
grand scale with a high, vaulted 
ceiling in the main hall and sky- 
lights in the galleries, the museum 
was originally provided with sup- 
plementary strips of incandescent 
lighting which concentrated the 
light, through diffusion lenses, on 


ing panels 


the wall surfaces. Being of a lighter 
color than the objects on display, 
the walls became more prominent 
than the art for which they served 
as background. 

In 1954 a new wing of the origi- 
nal building was completed. Much 
thought and research had gone into 


GENERAL ILLUMINATION of the galleries, necessary to re- 
duce contrast between lighted objects and surroundings, was 
accomplished by means of a special unit utilizing the same 
back plate as the spotlight, suspended over translucent ceil- 
For higher diffusion, lighting units were directed 


against a baffle in some cases, providing indirect lighting on 


panel, 








\ 


2" pipe clamp 



































Vent holes. " back plate, Yoke 
k ben 3 
19" . 
6 
y Shutters 
Removable (retained by 
back plate) —6§ —~» spring-loaded Adjustable 
4 rollers) lens 
7 
° '\ rt, t 
1) i! 'a@-—Color 
i if ' 
1] ii \t “| slot 
n N + 
500-watt R40/sP \i Permanently 
mounted lens 
a7 iad 26" : ~ ~ 
Side View 7 
2/No. 14 asbestos cord 0.064" meta! housing, 
with I5-a twist-lock cap matte-black inside 


finish 








SPOTLIGHT DETAILS show simple construction. 
yoke and C-clamp permit mounting of unit on ceiling grid 
steel or 2-inch pipe. Units using 150- or 300-watt lamps have 


Adjustable 


purposes. 


only a single adjustable lens. Shape of beam is controlled by 
the four reversible shutters shown, which can be trimmed 


to any desired shape with tin snips. 


planning this addition to give it a 
high degree of control, both in 
manipulation of the available room 
in the exhibition areas and in the 
techniques of lighting. The galleries 
were created as completely blacked- 
out areas, devoid of wirdows and 
skylights, and elastic in the ar- 
rangement of partition walls. 
Both problems—space flexibility 
and light control—were attacked at 
once, a steel grid at ceiling level be- 
ing the point of division. Ample 
headroom was provided above the 
grid for workmen handling the 
lights, while the galleries below 
were left free of obstruction to fa- 
cilitate movement of the temporary 
partitions. Expendable plywood and 


translucent plastic panels formed 
the ceiling surface, supported by 
the inverted T-section of the steel 


grid members. These sections were 
1-ft electrical 
floor receptacles.and mechanical at- 
tachment inserts for the partitions 
were aligned with the intersections 
of the steel grid. 


placed on centers ; 


To illuminate the many art ob- 
jects on display, an instrument 
(termed the “Lusklite” after its 


creator) was designed and devel- 
oped at the museum. Essentially, it 


is an optical spotlight similar in 
function to certain theatrical de- 
vices capable of controlling the 


shape of the light beam. Being de- 
signed expressly for museum use, 
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it is compact, lightweight, economi- 
cal and efficient. It employs an in- 
expensive reflector lamp which will 
operate in any direction with a life 
of approximately 2000 hours and 
can be focused in any attitude by 
means of an adjustable yoke sup- 
port and C-clamp mount. A slot is 
provided at the front end of the 
unit for color filters where a 
ored beam is required. The light 
beam is shaped by the insertion of 
four removable shutters for rectan- 
gular objects or a single shutter 
containing a round hole, the size of 
which is selected for each particu- 
lar application. Blank shutters may 
also be shaped to fit irregular ob- 


col- 


jects. 

75-watt lamps may be used as 
150, 300, and 500-watt 
depending upon the amount 
of illumination desired. It has been 
found necessary to light the frames 
as well as the paintings to avoid an 
unnatural effect. 

The light beam passes through a 
hole in the plywood ceiling panel 
which is quickly cut by means of an 
electrical hand router, guided by 
an elliptical template. Steel phono- 
graph needles, protruding from 
the bottom of the template, keep it 
in place during the cutting opera- 
tion; the wooden plug and sawdust 
are caught in a net below. Plugs 
are replaced and new holes cut as 
the exhibits change; entire plywood 


well as 


lamps, 








in 





TRANSLUCENT PANELS were used for large-area lighting of 


interior museum sections not intended primarily 


for display 


panels are replaced as necessary. 
General illumination in the gal- 
leries was found to be essential to 
reduce the contrast between lighted 
objects and the surrounding back- 
ground. This was accomplished by 
means of translucent ceiling panels 
lighted by floodlights placed about 
2 ft above the panel. Special fix- 
tures devised which can be 
quickly mounted and which utilize 
the same backplate as the spotlight. 
The panels themselves, for the sake 
of safety 


were 


and economy, are com- 
posed of opaque, white plastic mate- 
rial stretched on frames. 

After completion of the lighting 
in the new 
turned to 


Fortunately 


wing, attention 
the original galleries. 
most of the old gal- 
leries had been fitted with secondary 
skylights. A border of 
panels was retained to provide gen- 
illumination, the remainder 
being replaced with plywood panels 
over which spotlights 
mounted. Electrical receptacles 
were installed in the plenum, along 
with 2-in. pipe for mounting the 
fixtures. In the main hall, with its 
vaulted ceiling, slots for plywood 
panels were cut in appropriate posi- 
tions and work platforms were con- 
structed above, along with the in- 
stallation of receptacles and pipe. 
The relighting job was handled 
by Morris Hunter, Inc., electrical 
contractors of Richmond, Va. 


was 


the glass 
eral 


were 
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FUSING— 


An Answer To Positive Ballast Protection 


The “how” and “why” of fluorescent ballast failure, plus recommended fusing 


procedures to prevent fixture and property damage. 


By Scott Helm, Product Planning Specialist 
General Electric Company, Ballast Department, Danville, III. 


rescent lighting at the New 

York World’s Fair 20 years 
ago, new technology and improved 
materials have resulted in notable 
improvements in fluorescent bal- 
lasts. But, despite these many 
changes and improvements, one 
characteristic remains the same— 
like all other electrical equipment, 
fluorescent ballasts must fail at 
some point in their life. Under nor- 
mal conditions, ballasts will aver- 
age 15 years of satisfactory serv- 
ice. Of course, some will fail short 
of this mark while others will bet- 
ter that average. 

Whether failure is the wearing- 

RUPTURED BALLAST can result from shorted capacitor if voltatile gases out process associated with normal 

released are ignited by a reestablished arc. Proper fusing takes ballast off full-life service or whether some 

the line after initial short circuit, prevents possible ballast explosion part of the ballast fails prema- 
turely depends not only on the 
quality of the ballast but also on 
its proper application, and the 
maintenance of lamps and allied 
equipment. Realizing that all bal- 
lasts ultimately will fail, fluores- 
cent lighting users should provide 
electrical protection which will give 
maximum hazard protection and 
optimum service. Under certain 
conditions, physical damage to 
property and personal injuries can 
result from ballast failure. 

Why can this happen? During 
normal operation the “losses” of 
this electromagnetic device gener- 
ate heat which the potting com- 
pound transmits from the ballast 
core and coils to the ballast case. 
Practical requirements of ballast 
design necessitate use of such or- 

COMPOUND SEEPAGE caused by excessive ballast overheating damages ganic materials as paper, asphalt, 
fixtures and furnishings and is hazardous to personnel. Proper ballast pro- and resins. Today’s ballasts are de- 
tection and fusing on single-lamp lag ballasts can prevent this. signed with adequate safety factors 


Gree the introduction of fluo- 
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BALLAST FUSES should be installed, for best results, in the 


fixture wireway approximately 12 in. 


to withstand abnormal tempera- 
tures (in excess of the allowed 
maximum value of 105° C); but 
deterioration of organic materials 
can and does occur under adverse 
operating conditions which seri- 
ously shorten the life of the ballast. 

If the ballast is permitted to op- 
erate for an extended period at coil 
temperatures in excess of the 105° 
C limit, the insulation in the auto- 
transformer coil and in the vicinity 
of the coil becomes overheated and 
carbonization of the insulation oc- 
curs. The result is a reduced re- 
sistance to ground. Should the di- 
electric strength of the insulation 
be exceeded, a ground could result 
between coil turns or between the 
ungrounded side of the coil and 
the ballast case, which is grounded 
through the fixture. An arc to 
ground may result, depending on 
spacing, carbonization and other 
factors. The intensity of this arc 
will be limited only by the line and 
may, in extreme cases, melt a hole 
in the ballast case. During ad- 
vanced stages of carbonization, 
volatile vapors could be released by 
the organic materials. If the fix- 
ture enclosure will not permit these 
vapors to dissipate into the room 
air, they may ignite and explode 
when the power arc is established. 
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Suggested Fuse Ratings 
for Fluorescent Ballasts 


(Based on 110-125-volt operation. For 208-277-volt operation 
use fuses rated at one-half given values) 


Fuse Rating 


Type of Ballast 


Two Lamp 40-Watt/RS Series 

Two Lamp 96T12/1S Series Seq 
Two Lamp 96T12/RS Series 

Two Lamp 96PG17 Series 

Single Lamp Slimline 120 MA 
Single Lamp Slimline 200 & 300 MA 
Single Lamp Slimline 425 MA-LAG 
Single Lamp Slimline 425 MA Lead 
Single Lamp 40 Watt/RS Lead HPF 
Single Lamp 40 Watt/RS LAG HPF 
Single Lamp 40 Watt/RS LAG LPF 
Two Lamp Slimline 120 MA 

Two Lamp Slimline—All Other 


1.0 
2.5 
2.8 
4.5 
1.0 
1.6 
2.6 
1.6 
0.7 
2.0 
1.6 
1.6 
3.0 


Single and Tulamp General Line 


4, 6, 8, 14, 15, & 20 

LPF Trigger-Start 
Three Lamp 40 Watt/RS (2 lead —1 lag) 
Single and Two Lamp 90T 17 


All 


1.0 
2.0 
2.0 
3.0 


Note: For best results, mount fuse inside fixture ballast compartment 


from ballast unit 


at least 12 in. from ballast. 





An effective means of protecting 
against property damage and pos- 
sible personal injury resulting from 
ballast failure is to use a fuse in 
series with one or both of the line 
leads of each ballast. While proper 
fusing affords better protection 
from a power arc failure than does 
a thermal protector, it is not a 
remedy for the results of poor bal- 
last designs, poor fixture designs, 
misapplications, poor installations 
or any combination thereof which 
contributes to the principal cause 
of ballast failure—excessive tem- 
perature. Excessive ballast tem- 
peratures can be caused by other 
factors. An analysis of these will 
show that, of available protection 
methods, proper ballast fusing 
offers the best overall insurance 
against fixture damage and possible 
personnel injury due to ballast fail- 
ures. Proper fusing in either the 
fixture or branch circuit combined 
with a thermal protector within 
each ballast would offer additional 
protection, but at an expense which 
probably could not be justified. 


Protective Methods 


Methods of protecting against 
the more common causes of ballast 
failure are given below. 


Overcurrent Due to 
Shorted Coils 

Shorts between windings may 
result from normal wearing out, 
misapplication or faulty material. 
Regardless of cause, under this con- 
dition the ballast has failed ab- 
solutely. If the condition continues, 
and the ballast remains on the 
line, overheating and possible com- 
pound or pyranol leakage could re- 
sult. Proper fusing will provide a 
positive indication of failure and 
prevent damage due to internal 
short circuits. When an automatic 
reset device is used, which opens 
because of excessive heating caused 
by short circuit current, the device 
resets and power is again applied 
as the ballast cools following a 
short circuit condition. Under this 
condition, a voltage transient could 
conceivably aggravate the short 
and eventually result in a violent 
power arc. Branch circuit fusing 
will not protect against this condi- 
tion either, because its rating will 
not be sufficiently sensitive to de- 
tect internal shorts. Any possibil- 
ity of an internal short circuit 
should be protected by a one-time 
fuse device located within the fiz- 
ture and applied to each individual 
ballast. 

Improper installation of fixtures 
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BLACK LAMP END moy be sign of a deactivated cathode 


which causes end-of-life rectification and excessive heating. 
Proper 


like this. 
ballast protection, planned maintenance and lamp 


INSIDE OF LAMP 


replacement can eliminate a lot of trouble. 


and misapplication of ballasts also 
cause premature ballast failure due 
to excessive heating. Generally, 
these two conditions will eventually 
result in failure of one or more of 
the ballast components. While it is 
true that a thermal device will 
warn of such a misapplication, it 
will do so only at the expense of 


tainly loss of light when the ther- 
mal device opens is unsatisfactory 
for the lighting system in offices, 
hospitals or other public buildings 
where large scale loss of light could 
cause panic and injury. The best 
protection available against misap- 
plication is to purchase the lighting 
system through a reliable architect, 


desired continuous lighting. Cer- 


contractor, fixture 


manufacturer 








BALLAST FAILURES result primarily from two causes—deteriora- 
tion from long usage (12 to 15 years “normal” life) under average 
conditions for which designed, and breakdown due to excessive 


temperatures. Millions of ballasts are now in use which are 
reaching the end of their “normal” life, and an increasing number 
of failures may be expected due to this cause. Of increasing con- 
cern to all segments of the lighting industry are the failures 
which are resulting from excessive ballast temperatures. These 
temperatures may be caused by any one or more of a number 
of reasons. A special Joint-Industry Committee composed of repre- 
sentatives of NEMA, RLM and CBM is conducting tests on CBM 
ballasts installed in luminaires of varying types, to determine the 
specific causes of ballast overheating and resultant failures. 

Specifiers of fluorescent lighting systems, in the meantime, are 
logically exploring methods and techniques for providing ballast 
protection against ballast failures due to excessive heating and 
other causes. One method has already been described in Electrical 
Construction and Maintenance (August, 1958, pp 76-78). Another 
method is presented here, including a further analysis and discussion 
of the many existing problems, as a service to our readers and for 
the benefit of the lighting industry generally. 


Berlon C. Cooper, Associate Editer 
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the deactivated cathode looks something 


and ballast manufacturer. 


Overheating Due to 
Lamp Failure 


When lamp failure results from 
deactivation of one cathode of the 
lamp, there is less resistance to 
flow-of-current in one direction 
than in the other. This causes end- 
of-life rectification. Voltage  re- 
quired to sustain the lamp are goes 
up immediately upon cathode de- 
activation. Rapid-start circuits 
have a distinct advantage over in- 
stant-start ballasts—they will not 
provide sufficient voltage to main- 
tain the lamp are when a cathode 
deactivates. Therefore, the lamps 
go out. The ballast in rapid-start 
circuits will be unaffected by fail- 
ure of either lamp due to deactiva- 
tion. 

In the case of instant-start cir- 
cuits, several different circuits are 
employed. These must be analyzed 
separately to best determine what 
type of protection is most satis- 
factory. 

Single-lamp instant-start  cir- 
cuits providing leading power fac- 
tor employ a capacitor in the lamp 
circuit which will not pass de cur- 
rent. Therefore, a deactivated lamp 
will not rectify on a lead circuit 
single-lamp ballast. 
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TYPICAL FUSE holders and fuses used to protect fluorescent ballasts and fixtures 


Net inductive or LAG circuit 
single-lamp circuits are still avail- 


able although the ballast industry 
has recognized the advantages of 


the leading circuit. The LAG cir- 
cuit will allow the lamp to rectify 
causing excessive heating. Both 
the thermal protector and proper 
ballast fusing will protect against 
the harmful effects should excessive 
heating continue. Fusing will pro- 
vide earlier protection against the 
peak current caused by 
rectification, more economi- 
cally. 

Series - sequence 
ballasts have been available for a 
number of with sufficient 
electrical and thermal capacity to 
withstand the excessive heating 
from lamp rectification. Only one 
of the lamps in a two-lamp series- 
sequence instant-start circuit can 
rectify since the leading power 
factor portion of the circuit will 
not permit rectification. In the case 
of series-sequence, a fuse will not 
detect excessive heating in the sec- 
ondary coil since primary current 
will not increase. Therefore, in 
series-sequence circuits a combina- 
tion of proper ballast fuse and ther- 
mal protector properly placed will 
provide optimum protection. 

To best overcome the harmful 


surges 


and 


instant - start 


years 


effects of lamp rectification on 
single-lamp LAG and_= series-se- 
quence instant-start circuits, a 
planned lamp maintenance  pro- 
gram is recommended. 


Overcurrent Due to 
Shorted Capacitor 


If the power-factor-correcting 
capacitor fails, due to a dielectric- 
failure short circuit, end-of-life or 
overheating from misapplication, 
overcurrent as high as twice nor- 
mal will blow the fuse or open the 
thermal device contacts. Since the 
ballast has failed with the loss of 
the capacitor, it is mandatory that 
the ballast be removed from the 
circuit positively. It is possible that 
the short-circuit arc will be of suffi- 
cient intensity or duration to gen- 
volatile from the 
capacitor impregnant or cause car- 
bonization of the organic insulat- 
ing materials, likewise producing 
a volatile gas. This volatile gas can 
leak from the ballast. If the ballast 
is unprotected, a sustained arc may 
ignite the volatile gas and cause 
a violent explosion. A one-time fuse 
of the proper rating, which re- 
moves the failed ballast from the 
line instantly and permanently, 
eliminates this definite hazard. If 
the ballast cools, power will again 


erate a gas 


be applied and the temperature- 
sensitive reset device will allow the 
arc to re-establish again creating 
conditions for a violent explosion 
from a power arc. 

Proper fusing is the only positive 
protection against this occurrence 
which is particularly dangerous in 
recessed troffer fixtures with glass 
enclosures. 


Recommend Individual Fusing 


This analysis of the various 
causes of failure, the effects of com- 
ponent failure and the means avail- 
able for protection indicates that 
proper fusing of each individual 
ballast, supplemented with a ther- 
mal protector in the case of series- 
sequence instant-start circuits, will 
provide optimum protection with 
adequate service. Because a ballast 
is an electromagnetic and there- 
fore inductive device, slow acting 
or delayed-action type fuses are 
recommended. They are less likely 
to be affected by the high starting 
surges associated with an inductive 
device. 

Suggested fuse ratings for in- 
dividual ballasts are shown in the 
accompanying table. These ratings 
are based on 110-125-volt opera- 
tion. Fuses rated at one-half these 
values should be used for 208-277- 
volt operation. For results, 
fuses should be mounted inside the 
fixture ballast compartment at least 
12 ins. from the ballast. 

Keep in mind that the difference 
in primary currents covering the 
wide range of normal operating 
conditions and some types of fail- 
ure would be very small, or might 
even overlap. These fuses, coupled 
with the large increments between 
standard fuse ratings, make it im- 
practical to fuse ballasts properly 
for every type of failure. The sug- 
gested values in the table should 
result in circuit clearance before 
dangerous current 
When investigating lighting 
installations for trouble, non-rup- 
ture of the fuse cannot be con- 
sidered as positive proof that bal- 
last failure has not occurred. 

Analysis of each type of failure 
clearly indicates that the use of a 
thermal reset device alone in no 
way represents a solution to the 
basic cause of ballast overheating 
or failure. With the exception of 
the series-sequence  instant-start 
ballast, where a supplementary 
thermal device is recommended, 
proper fusing of the individual bal- 
last is the best positive protection. 


best 


magnitudes oc- 
cur. 
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To This Long Island Contractor 


Housepower 
Begins 
at Home 


BUILT-IN THERMOSTAT of dining room baseboard heater 
is adjusted by John Holthusen, electrical contractor of Hunt- 
ington Station, N. Y. The unit, rated at 1500 watts, is one 
of ten heaters installed in the main living areas of his home. 


HE OLD story about the electri- 

cal contractor who is so busy 

with his customers that his wife 
has to call in an electrician to re- 
place a fuse will never apply to 
John Holthusen, electrical con- 
tractor of Huntington Station, N. 
Y., and past-president of the Elec- 
trical Contractors Association of 
the Township of Huntington, Inc. 

This contractor, who planned and 
built his own home, where he main- 
tains his office, believes in practic- 
ing what he preaches—and he sets 
a good example. Beginning with a 
liberal 150-amp service, he has in- 
stalled electric heating, a complete 


electric kitchen, low-voltage switch- 
ing, outdoor weatherproof recepta- 
cles, multiple telephone outlets, and 
roughed-in wiring for a fire alarm 
system, not yet completed. 

The main service panel, fed by 
two 1/0 RH conductors with a 
No. 2 neutral, contains a 50-amp 
breaker feeding a 100-amp, 16-cir- 
cuit, general service distribution 
panel mounted adjacent to the serv- 
ice panel in the basement recreation 
room; a 50-amp breaker feeding 
two 100-amp panels, 20 and 6 cir- 
cuits, located in the basement work- 
shop; and a 40-amp breaker for the 
clothes dryer circuit. Use of three 


breaker panels at different locations 
simplified wiring and_ reduced 
length of branch circuit runs. 
These panels, plus heating system 
relays, are concealed by bamboo 
curtains in the recreation room. 
The main portion of the house is 
heated’ electrically with  wall- 
mounted radiant units: two 1500- 
watt heaters in the living room, two 
1000-watt heaters in each of two 
bedrooms, and single units in the 
dining room, bath, kitchen, and 
third bedroom, rated at 1500, 1320, 
1200 and 1000 watts respectively. 
As a precaution against repetition 
of total power failures experienced 


RELAY PANEL (with cover open) in basement workshop 
mounts low-voltage relays and transformer for remote switch- 
ing of lighting and appliance circuits. Schedule on panel 
cover identifies relays with circuits. Panels with 20 and 6 
circuits, respectively, are at right 
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MAIN BREAKERS in panel at right feed three sub-panels and 
dryer; breaker panel in center feeds circuits at this end of 
house. Relays for low-voltage wall-mounted thermostats used 
in conjunction with electric heaters in living room, kitchen 
and master bedroom are at left. 
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BAR AREA fluorescents (above) in recreation room are con- 
lamps 
cabinets direct light up to ceiling as well as down through 


cealed behind valance; additional 


in the past, a smal) 80,000-Btu oil 
burner installed in the base- 
ment to heat the home workshop 
and basement recreation room. On 
hand is a 500-watt gasoline-driven 
emergency unit to supply 
current burner controls, re- 
frigeration and emergency lighting 
if necessary. 

Lighting circuits are controlled 
by low-voltage relays, installed in a 
central cabinet near the two dis- 
tribution panels in the workshop. 
Maximum use was made of multi- 
ple switching, each fixture being 
controlled from as many positions 
as necessary to insure a continuous 
path of light through the house in 
any direction without the incon- 
venience of walking through an un- 
lighted room to reach the switch. 
Included is a switch at the kitchen 
door to operate the motor-controlled 
overhead garage door; a switch out- 
side the front entrance controlling 
the porch light for the convenience 
of guests and to eliminate the neces- 
sity of groping for the door lock in 
the dark; and a switch in the bed- 
room controlling a kitchen con- 
venience outlet should it be desired 
to energize a previously prepared 
appliance upon awakening in the 
morning. In addition, a 9-circuit 
master control in the master bed- 
room permitting bedside switching 
of circuits is in the process of be- 
ing installed. 

Liberally spaced convenience out- 
lets in the living and dining rooms 
are fed by 3-wire circuits to permit 
individual switching and at the 


was 


power 
for 


ELECTRICAL 


glass shelves. 
mounted above 


and down lights. 


time 
energized 


same provide permanently 
receptacles for applica- 
tions not requiring remote switch- 
ing. Three weatherproof receptacles 
are located in the rear of the house 
plus two in front, for outdoor light- 
ing and power tool use. A post light 
at the front of the property pro- 


vides walkway and driveway illumi- 


nation. In the kitchen 
20-amp appliance circuits, 
separate circuits for the 
washer, oven and range unit. 

Phone jacks were wired in the 
kitchen, living room, bedroom, base- 


two 
plus 


dish- 


are 


Remainder of room (right) is liberally lighted 
with portable lamps, colored fluorescents in ceiling troughs, 


ment, and patio. A switch at the 
handset in the basement workshop 
connects battery power permitting 
its use as an intercom between the 
kitchen and workshop. 

Also roughed in and in process of 
being installed is a complete home 
fire alarm system, with provision 
for detectors in all rooms plus base- 
ment and attic. 

“I did not wire my home as a 
sales aid,” says John. “I just hap- 
pen to believe in the kind of conven- 
ient living I’ve been trying to sell 
my customers.” 


KITCHEN incorporates all-electric major appliances as well as liberal cir- 


cuit capacity for plug-in use. 


Low-voltage switches at 


rear door, visible 


beneath overhead cabinets, control lights in kitchen, in office area (to left 


of doorway), and outside rear entrance 


garage door 
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Single switch operates overhead 
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Hospital modernization includes 


Standby Power 


Supply 


How Polyclinic Hospital, Cleveland, Ohio, met the problem of assur- 


ing electrical power continuity with a standby diesel generator and auto- 


matic throwover control, installed by Parker Electric Company, electrical 


contractors. 
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EMERGENCY DISTRIBUTION system consists of normal supply through the circuit 


reaker type transfer switch to 
erator connected to 
formers 
emergency loads 


90 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


a 3-phase emergency switchboard, an emergency gen 
the emergency side of the transfer switch and feeders and trans- 
arranged to assure both emergency lighting and heavy power demands. All 


are supplied from the 3-wire, 3-phase, 240-volt power service. 


supply—an essential part of 

modern hospital electrical de- 
sign—was carefully integrated in 
the extensive expansion and mod- 
ernization of Polyclinic Hospital, 
Cleveland, Ohio. Here, Dalton- 
Dalton Associates, architects and 
engineers, utilized an emergency 
generator and modern. control 
equipment to provide instantaneous 
transfer of essential loads from 
normal to emergency supply. The 
complete power supply system for 
this 168-bed hospital incorporates 
a number of features which par- 
ticularly suit it to hospital appli- 
cation. 

In the past, any failure in power 
from the public utility would have 
resulted in the hospital’s switching 
over to a municipal standby power 
system. However, in the event of 
disaster, municipal power is as apt 
to fail as the public utility. Thus, 
Polyclinic planners decided to set 
up the system for direct transfer 
from utility to a generator of their 
own, 

The hospital is provided with two 
normal services. One is of 120-240 
volts, 3-wire, single phase for light- 
ing service. The second is 230-volts, 
3-phase serving the air condition- 
ing system, elevators, boiler pumps 
and related equipment. The standby 
plant with an 80% power factor is 


[eme—an of electrical power 
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TRANSFER SWITCH contains two 
mechanically-linked circuit breakers. 
Transfer is made by means of a universal 
motor operating through _ interlocked 
linkage. Relays hold on normal until the 
generator is up to full voltage. When 
switch is in emergency position, relays 
again hold for 2 to 20 minutes to assure 
full restoration 


connected into the latter service. 
Two lighting distribution trans- 
formers are used for stepdown to 
enable the system to be adapted for 
emergency lighting service. 

The brain of this system that 
stands guard over human lives at 
Polyclinic is the Trans-O-Matic 
automatic transfer switch, devel- 
oped by Lake Shore Electric Cor- 
poration of Bedford, Ohio. In the 
event of normal power source fail- 
ure, relays in the switch unit auto- 
matically actuate the start system 
for the hospital’s standby power 
plant and transfer hospital load 
to it. 

It was the design objective to 
provide emergency power for all re- 
quirements essential to patient 
safety. As now set up, emergency 
power is fed to surgery, obstetrics, 
emergency room, exit and stairway 
lights, staggered corridor lights, 
one elevator serving all floors, fire 
alarm system, and indicated wall 
receptacles for oxygen tents and 
other such devices essential to hu- 
man life. Further, power is avail- 
able to the boiler plant so that 
steam can be maintained through 
any prolonged main power outage. 

The standby plant, a 60-kw diesel 
generator, is run for a specified 
time each week to maintain its 
readiness for any emergency. A 
toggle switch on the generator per- 
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DIESEL GENERATOR is tested weekly by means of a manual test switch on the start 
cab. Here maintenance engineer Edward Boales is operating the test switch. The 
fully instrumented control cabinet, including elapsed time and frequency meters, is 
located over the generator housing. The battery charger and batteries are located 


behind the generator. 


mits this test to be made on “man- 
ual’, independent of the transfer 
switch. When the test has been 
completed, the toggle is thrown to 
“automatic” and the generator 
start circuit will then be actuated 
by the automatic transfer switch at 
any time normal power fails. 

A full test of the emergency sys- 
tem is conducted monthly to keep 
clean those contacts that are used 
only on emergency power. This is 
made between 3:30 and 4:00 PM 
when demands are least critical. 
Just prior to the test, the hospital 
superintendent’s office is notified 
and surgery and X-ray are con- 
tacted to make certain there is no 
work in progress. 

In making the test, normal power 
from the transformers is cut off by 
manually tripping the oil switch, 
thereby simulating an _ actual 
power failure. The ATS automati- 
cally energizes the start circuit on 
the diesel generator and, when full 
emergency voltage is attained, 
transfers hospital load to it. A 
unique feature of this switch is the 
positive-action linkage that oper- 
ates the two circuit breakers: one 
on the normal input, the other on 
emergency. This interruptor per- 
mits only two positions—normal 
closed and emergency open, or nor- 
mal open and emergency closed; 
there is no neutral position of the 


switch. The electric motor of the 


universal type for driving the in- 
terrupter cam is powered from the 
is being 


side to which the load 
transferred. 

At the Polyclinic Hospital, power 
outage will never be more than 10 
seconds. It takes only this long, or 
less, for the engine to start and 
generator to get up to voltage, at 
which time load is transferred to 
it. During real power failure, the 
switch will return the hospital to 
the utility source the instant that 
voltage returns to 90% of normal. 
However, a time delay relay incor- 
porated in the switch will keep the 
generator in operation for another 
three minutes in view of a possible 
further interruption of service. 
Thus, the transfer mechanism has 
a built-in protection against exces- 
sive initial loads when normal 
power is resumed and against 
sporadic inputs due to a swinging 
break in power lines. 

A feature of the system for Poly- 
clinic provides added protection of 
critical electrical instruments 
against excessive damage from 
serious electrical faults. In the 
event of sustained normal power 
overload, the normal breaker in the 
ATS immediately trips, an alarm 
sounds, and the load transfers to 
emergency source in order to main- 
tain power to vital areas. 


FEBRUARY, 1959 





Automatic 
Vote 
indicator 


. . « is installed in Connecticut’s House of 
Representatives, together with accessory 
bullseyes, photostatic recording equipment 


and extensive P.A. hook-up. 


EACH REPRESENTATIVE’S DESK has a voting lever that may be moved 
left or right to remotely activate the red or green bullseye adjacent to his 
name on the wall panels. Occupants of desks also have the use of micro 
phones that may be swivelled on their stands or detached for hand or lapel 
support, A third button on each desk summons a House 


desired 
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page if one is 


easeese 


72 


peaesseser® 








ROLL OF REPRESENTATIVES, wall-mounted on either side of 
Connecticut’s House chambers, is color-coded to indicate 
Party affiliations of members, is equipped with red and green 
bullseyes adjacent to each name to indicate voting action, is 
topped by rear-projection panel to indicate bill or question 
being debated, and is spanned by horizontal back-lighted 
numerical bands that automatically tally and project the final 
count of each vote. 


COMMENT-provoking innova- 

tion in legislative procedure 

recently has been introduced 
into Connecticut’s House of Rep- 
resentatives in the form of a vote 
indicator and tabulator that does 
almost everything except talk back 
to the speaker. 

Focal points of the system are 
two large wall-mountea panels (one 
located on either side of the huge 
chambers room) containing the 
names of all representatives. 
Opaque lettering of names is color- 
coded to designate party affilia- 
tions, while flanking green and red 
bullseyes may be backlighted to 
designate yea or nay decisions of 
those voting. The number of the 
bill being considered or the ques- 
tion before the House is displayed 
above these name boards on rear- 
projection panels, while the final 
count on each issue is indicated on 
“tote boards” that automatically 
tabulate the yea or nay bullseyes, 
then proclaim the result on appro- 
priate horizontal] bands. 

Since the total number of rep- 
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resentatives is less than 300, there 
is no need to provide facilities to 
indicate a vote total beyond that 
limit. Therefore the two tote strips 
on each board contain sequences of 
figures reading 1212345678901234- 
567890. This makes it possible to 
record any vote up to 299. For ex- 
ample, should the count on one 
issue be 257; the first 2, first 5 and 
second 7 would light up. Similarly, 
if another total happened to be 101; 
the first 1, first zero and third 1 
would be illuminated. 

In addition to the two 
mounted boards, a desk-top an- 
nunciator is monitored by the 
House clerk and, when all present 
have committed themselves to defi- 
nite nays, the clerk 
initiates the operation of the auto- 
matic totalizers. So that votes can 
be permanently inserted into the 
official House Record, a photostatic 
copy of the results of each decision 
is automatically noted on ledger- 
sized sheets of paper that can be 
filed for permanent reference. 
These records are complete, show- 
ing names of representatives vot- 
ing, their party affiliations, the 
question being voted upon, and the 
nature of individual votes. The ma- 
chine producing this copy is 
located adjacent to the Speaker’s 
rostrum. 


wall- 


yeas or 


Activation of yea and nay bulls- 


eyes is by moving small plastic 
levers to the left or right, as de- 
sired. Levers are located on each 
desk in the chambers. So long as 
a representative withholds his 
vote, neither the red nor the green 
bullseye adjacent to his name will 
be illuminated. And, until all rep- 
resentatives have committed them- 
selves (or have indicated their de- 
sire to abstain from voting), the 
clerk will delay the final tally. 

As may be seen in one of the ac- 
companying photographs, desks of 
representatives are also equipped 
with microphones, one _ being 
located between each pair of desks. 
Mikes may be left on their stands 
and swiveled and tilted as desired, 
or they may be detached from the 
stands and held in the hand of a 
speaker, or they may be clipped to 
the coat of the one addressing the 
House if that is his preference. 
Mikes equipped with suffi- 
ciently long extension cords to per- 
mit considerable freedom of move- 
ment. 

Any representative wishing to 
voice an opinion or raise a question 
can indicate his desire to the clerk 


are 
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DESK-TOP ANNUNCIATOR informs House clerk of representative desiring to use 
microphone. Adjustment knobs, levers and dials permit panel operator to then 
connect specific microphone into amplifier, select speakers for broadcasting to various 
areas in the Capitol building and to adjust the overall volume of the system. 


by pressing a button located on his 
microphone stand. This button ac- 
tivates an indicating bullseye on a 
second monitoring annunciator on 
the clerk’s desk. Then, by noting 
the position of the signalling sta- 
tion and moving appropriate 
switches, the clerk can connect 
that specific mike into the amplify- 
ing panel of the public address 
system. At the same time, the 
clerk notifies the representative 
that he “has the floor” by flashing 
a “go ahead” light on the stand of 
the appropriate mike. PA speakers 
are located throughout the House 
chambers, in hallways, caucus 
rooms and private offices through- 
out the capitol building. These 
various speakers may be activated 
in any desired combination so that 
the speaker of the moment can be 
heard in any or all locations as de- 
sired. 

Still another legislative aid to 
be found on the desk of each rep- 
resentative is a page button. If any 
representative wishes the services 
of a House page, his call is indi- 
cated on still another bullseye an- 
nunciator, located in the page pen, 
to accurately inform pages of his 
desk location. 

Credit for the design and instal- 
lation of this voting indicator and 
tabulator belongs to Tel-Rad, Inc., 
and Dukane Sound Systems of 


Hartford, Connecticut, while credit 
for adopting this progressive 
method for legislative streamlining 
belongs to the state of Connecticut. 


AMPLIFIER RACKS, located in alcove 
adjacent to House of Representatives, 
are metal-screen-enclosed except for 
selection and adjustment dials that may 
be positioned as desired by the operator 
in attendance during the session. 


. FEBRUARY, 1959 





MODERN HOME of chicken farmer Hugo Hillstrom is supplied from REA by 3-wire, single-phase drop from pole in left back- 
ground to rear corner of garage. Large poultry house is shown in right background 


— a 


* = a ae 


Emergency power plant backs... 


Electrified 
Living 


SERVICE MAST on rear corner of garage 
supports REA drop (coming in from right) 
which is tapped large service 
head to main switch in house. Small mast 
and service head carries feed up to over 
head cable feeder to outlying poultry 
house. The propane regulator intake and 
metal exhaust ducting hood for the emer- 
gency plant are 


through 


also shown 


94 ELECTRICAL 


Farm 


Full electrical utilization from a modern wiring system 


is an operating necessity as well as a convenience in 


this rural poultry farm. 


Minn., a modern and scientific 
producer of chickens, is proof 
that a high standard of living can 
be enjoyed on farms today through 
planned electrification. Practically 
100% electrified, both in his home 
and in his large poultry house, 
Mr. Hillstrom, an agricultural en- 
gineer and member of the American 
Society of Agricultural Engineers, 
lists the following as _ practical 
necessities for comfortable living 
in rural areas: 
In his home 


Ha: HILLSTROM of Cokato, 


. .. dishwasher, dis- 
posal, automatic washer, automatic 
electric dryer, ironer, flat type (sad 
iron), 11 cu ft freezer, refrigerator, 
electric garage door opener, tele- 
vision, three radios, portable de- 
humidifier, 230-volt well pump, attic 
fan, kitchen exhaust fan, basement 
exhaust fan, and miscellaneous 
electric appliances such as vacuum 
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cleaner, coffee maker, clocks, heat- 
ing pads, door bells, etc. Three 
electric fly screens installed on 
house doors assure almost insect- 
free country living. A normal light- 
ing load is also included. 

In the poultry house, a two-story, 
48-ft by 156-ft building for the pro- 
duction of chicks and broilers. . . 
two feed auger motors (4 hp each), 
12 poultry house fans (eight + hp 
motors, four 4 hp motors), 80 15- 
watt incandescent lights and one 
electric fly killer. 

With this emphasis on all-electric 
living, Hugo Hillstrom must place 
more than average trust in his 
source of commercial electric power. 
And although the REA from which 
he purchases his electricity is quite 
reliable, Hillstrom takes no chances. 
To take over the vital electrical load 
(not every appliance is considered 
necessary) during periods of emer- 
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EMERGENCY PLANT in garage is a 10-kw, gas driven unit 
mounted on a concrete block to permit easy inspection and 
servicing. Air intake louver is at right. 


gency, when storms or accidents cut 
off the electric power, he has in- 
stalled a 10,000-watt Onan standby 
electric plant. 

The air-cooled, propane-driven 
generator unit is installed in Hill- 
strom’s garage. It generates 115 


230-volt, 60-cycle, single-phase, 3- terrupted, an 


cA 
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MOTORIZED LOADING of feed by flip of a wall switch is 
typical of extensive electrical application in poultry house 


ELECTRIC SCREEN insect killer on front door is supplied by 
cord connection to a ceiling outlet on front porch of Hugo 
Hillstrom’s house, Both front and rear doors and door to the 
poultry house are equipped with these electric screens. 


ELECTRICAL CONSTRUCTION AND 


wire output to meet the dual re- 
quirements of both poultry house 
and dwelling operations. Heated air 
produced by the engine-driven gen- 
erator is simply vented to the out- 
side of the garage through a duct. 

Should commercial power be in- 
automatic transfer 


MAINTENANCE ... 


CONTROL PANELS for the poultry house are arranged on a 
wall. Wiring method is non-metallic sheathed cable. The 
small white box in the upper right hand part of the picture 
is a relay to operate the coil circuit in a magnetic contactor 
(large black box at extreme right) controlling the feed to a 
panel of circuits for lighting in the pens. A thin sensing wire 
can be seen leading to the small white relay box. This wire 
comes from a photoelectric cell mounted near a window in 
the pen. The sun, therefore, actually turns the pen lights on 
and off, as needed. 


panel starts the standby plant and 
switches the load from outside 
source to the generator set, all 
within seconds. When outside power 
is back to normal, the panel again 
automatically transfers the load 
from the generator to the normal 
supply silently and swiftly. 
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CONDUIT FEEDERS in the form of two 3-in. conduits (each 
containing 3-350MCM cables and 1-2/0 RH neutral) run 
from a new 600-amp main breaker installed in the main 
switch cubicle to connect with a 600-amp, 3-phase, 4-wire 
bus duct run that supplies secondary distribution to the maze 
of surface raceway channels used to repower the hospital. 


CLOSE-UP VIEW of the four-story bus duct riser as it is in- 
stalled in the unused dumb waiter shaft. 10-ft sections of the 
duct were lowered into the 3-ft by 4-ft opening from the fifth 
floor penthouse by means of a block and tackle, while an elec- 
trician riding a swing-seat in the shaft connected the lengths 
together as they were lowered and fastened them to the wall. 


600-AMP, 3-PHASE, 4-WIRE bus duct feeder for new surface 
raceway system is shown here as it enters unused dumb waiter 
shaft through the wall at first floor level of the five-story 
hospital 


FEEDER TAKE-OFF on each of the four floors is provided by 
200-amp plug-in-type switches. The switches are mounted to 
the bus duct run at the dumb waiter shaft’s service door open- 


ings which are located in each floor’s utility room. 


Surface Raceways 
Repower Old Hospital 


. satisfying the needs of modern up-to-date electrically operated hospital 


equipment, with spare capacity included to meet all future requirements. 


T. LUKE’S HOSPITAL of Dav- 
enport, Iowa—built than 
10) ago—found that its 
original electrical system could no 
longer take care of its increased use 
of electricity. A few outlets and 
circuits had been added but helped 
little to solve the overall problem. 
Leon Bondi, hospital adminis- 
trator, plus other hospital authori- 
ties were conscious of the serious- 


less 


years 


ness of the situation for a number 
of years, but only after a recent 
addition to the building was com- 
pleted which included a completely 
new service entrance for both units 
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could plans finally be formulated to 
rewire the existing structure. Tri 
City Electric Company of Daven- 
port, lowa, was commissioned to de- 
sign a new electrical system that 
would meet present demands, and 
that would include spare capacity 
to provide for any and all future 
needs. 

In designing and figuring the job 
these important factors dictated by 
the hospital administration had to 
be given the utmost consideration: 
(1) The work had to be done with- 
out interruption of normal every- 
day hospital procedures, without 


causing discomfort to patients by 
excessive hammering, moving fur- 
niture, etc. (2) The installation 
cost must be as low as possible, and 
still be consistent with good engi- 
neering practices. (3) An absolute 
minimum of plaster cutting and 
patching was to be done. 

After the premises were closely 
inspected, it was decided that to 
add to the existing system would 
not be feasible. Therefore, a whole 
new independent system would have 
to be installed that would not be 
linked in any way with the existing 
system. Keeping in mind all of the 
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SURFACE RACEWAY CHANNELS on each floor run from 
centrally located utility room down the length of the corridor, 
mounted on the wall directly below the ceiling. Each run 
10 TW stranded conductors and one No 
10 TW stranded neutral, which provide branch circuiting for 


contains three No 


three rooms. 





TYPICAL EXAMPLE of one of four 36-circuit surface type, 3- 
phase, 4-wire panels that are installed adjacent to service 
access doors of the shaft containing the bus duct feeder. Each 
panel is fed by a short piece of 2-in. flexible conduit. 


above factors, hospital authorities 
and officials of the Tri City Electric 
Company agreed that a surface 
raceway system supplied by its own 
separate feeders was the answer to 
their problem. 

The job began in the transformer 
room of the new addition, where 
the main switch cubicle was housed. 
Here a 600-amp main circuit 
breaker was added to the cubicle to 
control the new system. From this 
point two runs of 3-in. conduit 
(each containing 3-350 MCM cables 
and 1-2/0 RH neutral) connect to 
a run of 600-amp, 3-phase, 4-wire 
bus duct just outside the new am- 
bulance entrance areaway. The bus 
duct proceeds to the basement of 
the existing structure, where it 
enters the shaft of an unused dumb 
waiter that runs the entire height 
of the five-story building. 

Ten-foot sections of duct were 
lowered into the shaft from the 
penthouse by means of a block and 
tackle. An electrician riding a 
swing-seat in the 3-ft by 4-ft shaft 
connected the lengths together as 
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HOSPITAL ROOMS were repowered with surface raceway 
runs as illustrated here. In most cases the channeling was 
mounted around the perimeter of the room directly above the 
floor’s baseboard. Also, the installation took place before an 
overall decorating program got underway, so that repainting 


will make the metal channeling runs even less obvious. 


they were lowered and fastened 
them to the wall. Each length of the 
bus duct was supported every 5 ft 
by pieces of 14-in. by 14-in. angle 
iron that were bolted to the duct and 
then lag-screwed to 4-in. by 6-in. 
timbers recessed in the walls. 
Feeder take-off for the surface 
raceway system is in the form 
of 200-amp plug-in-type switches. 
They were mounted to the bus duct 
run at the dumb waiter shaft’s 
service door openings which were 
located in utility rooms on each of 
the four floors. Short pieces of 
2-in. flexible conduit run from the 
200-amp switches to feed surface 
mounted, 36-circuit, 3-phase, 4-wire 
multi-breaker panels that were in- 
stalled on the wall adjacent to the 
service access doors of the shaft. 
From the new panels short 
runs of conduit connect to ceiling 
mounted junction boxes which feed 
the surface raceway channels car- 
rying the branch circuiting to the 
rooms. The surface channels run 
the length of the hospital’s corri- 
dors parallel to the walls, directly 





AIR CONDITIONED comfort for any patient who requests it 


is now available in every room. All four floors of the hospital, 
or a total of 100 rooms, were completely repowered by more 
than 5000 ft of metal surface raceway channeling 


below the ceiling. At each room the 
metal channel enters the room 
above the door, follows the door- 
jamb down to a few inches above 
the floor’s baseboard and continues 
around the perimeter of the room. 
Single rooms have an average of 
three new outlets, one of which is 
installed beneath a window to pro- 
vide power to operate a { hp, 
110-volt, window-type room cooler. 
This arrangement of three outlets 
per room also facilitated furniture 
and equipment placement to fit any 
occasion or necessity without losing 
the convenience of electrical out- 
lets. Individual runs of the metal 
surface raceway contain three No. 
10 TW stranded conductors and one 
No. 10 TW stranded neutral. Each 
run of the channeling provides 
branch circuiting for three rooms, 
with each room controlled from a 
separate 30-amp circuit. Over 5000 
ft of surface raceway channeling 
were used to rewire the four floors. 
The installation took place before 
an overall decorating program got 
under way. 
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Operations activated remotely by... 


High-Cyclie Control 


in California plant where electrical installation includes design and 


construction innovations, photoelectric protective system, and flexible feeder 


bus-duct arrangement. 


DISTRIBUTION PANEL 
277-volt circuiting for 
corridor lights plus 


(related to 480/ 
security, night and 
elevator bank in ad- 
building) is equipped with 
switch wired for 
operation (A); also with full 
2-feeder protection consisting of separate 
phase relays. Switches 
and night lights 
in panel at right 


minstrative 
automatic 
selective 


transfer 


related to security 
(lower bank of breakers 
are activated by con- 
tactors (C) which, in turn, can be con 
trolled remotely from engineer's office 
by means of high-frequency carrier cur- 
rent plus local dual-coded relays (B). 
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west-coast electrical installa- 

tions is a modern half-million sq- 
ft commercial industrial structure 
in Oakland, Cal., recently completed 
for Marchant Calculators, Inc. Rea- 
sons for this interest are mu!tiple: 
(1) the project reflects numerous 
unique design ideas and installation 
techniques; (2) it contains an ex- 
tensive, flexible busduct distribu- 
tion network; (3) it is protected 


He: on the list of interesting 


against burglary, fire and water 
damage by a variety of photoelec- 
tric and alarm systems; (4) it has 
a complete, private, automatic, in- 
traplant telephone system featuring 
dialing-in paging signals, auto- 
matic dictation machines and con- 
ference connections; (5) it also has 
an outside telephone system with 
PBX board for handling in-and-out 
calls from key personnel; (6) it has 
motor-control centers for boiler and 
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SIGNAL-GENERATING equipment, 


for high-cycle carrier-current control 


system, 


is installed at each primary transformer location; connections to the 480/277-volt 
bus structure being as far removed as possible from the transformer connections 
and equipped with separate phase fuses to protect amplifiers and coupling equip- 
ment. Tube-type transmitters are connected (via JBs and a 7-wire circuit which is 


common to all six transmitters) 


engineer's office. 


to the central 


operation panel in the plant 
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are supported by bolts secured by washers (inserted above and 
below lips of recessed channels in ceiling) and locknuts. As 
indicated, hangers may be shifted to any desired suspension 
line by moving them along the various channels. Recessed 
channels were positioned on slab forms prior to placement of 
reinforcing bars and pouring of concrete. 


air-conditioning chiller equipment, 
with automatic sequencing; (7) it 
has automatic step controllers for 
automatically starting groups of 
machines in a large line of screw 
machines, to avoid tolerance errors 
during warm-up periods; (8) it 
contains automatic heat-treat and 
plating equipment; (9) it has an 
outstanding all-electric kitchen, 


many excellent lighting details and 
(10) a plant-wide remote high-fre- 


quency carrier-current control set- 
up. 

In connection with this latter fea- 
ture, numerous operations (such as 
start-stop control of lighting, motor 
starters, magnetic switches, fans, 
pumps, heating devices and unit 
ventilators) are initiated by high- 
cycle coded impulses which are 
superimposed onto the standard 60- 
cycle distribution system in the 
building for the purpose of activat- 
ing relays connected directly to de- 
vices or panel breakers so con- 
trolled. 

Basically, this high-cycle control 
system consists of (1) equipment 
for generating a high-frequency 
signal, (2) a central operations 
panel, which is the system’s source 
of directional commands, and (3) 
dual-coded relays that execute those 
commands. 

Signal-generating equipment (lo- 
cated, in duplicate, adjacent to each 
transformer of each of the three 
substations) includes 2-pole fused 
disconnect switches, 480/120-volt 
single-phase control transformers, 
signal amplifiers, capacitor coupling 
units and tube-type impulse trans- 
mitters which are connected (via a 
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connections 


LOW REACTANCE BUSDUCTS (C) are mounted high enough 
to pass above crane rails, although runs of lower-elevation 
plug-in busduct (B) occasionally have to be interrupted when 
crane bays are encountered. In these instances, ‘‘leapfrog’’ 
between plug-in 
means of tap boxes, square wireway stubs and conduit cross- 


sections are established by 


overs (A) that hug ceiling slabs to bypass crane tracks. 


7-wire circuit common to all six sig- 
nal-generating units) to the central 
operations panel located in the plant 
engineer’s office. 

In connecting this signal-gener- 
ating equipment to substation bus 
structures, buses are tapped at 
points furthest removed from 
transformer connections, while 
fuses are installed in each phase leg 
to protect amplifiers and coupling 
equipment. 

The central operations panel in 
the engineer’s office, having the ca- 
pacity to control up to 38 separate 
circuits electronically, includes (1) 
a master clock, (2) programming 
mechanisms, (3) current inactivat- 
ing switches for each circuit, (4) a 
signal-transmission verifier that 
monitors command impulses to ver- 
ify their correct coding, (5) circuit- 
status indicating lights, and (6) 
manual pushbutton controls to per- 
mit instantaneous manual signal 
transmission to various non-coded 
receivers. 

Programming mechanisms in the 
operations panel are removable- 
drum minute-interval selection de- 
vices incorporating calendar trips 
to make circuits active or inactive 
for any desired interval throughout 
a repetitive 24-hour period. 

Circuit-status indicating lights, 
mounted on the panel’s hinged door, 
show which command signals have 
been transmitted (either automati- 
cally or manually), these indicating 
lights flashing during the actual 
transmission of the signals to in- 
form the watch engineer that pulsa- 
tions are being superimposed onto 
the distribution system. Manual 


controls on the panel door also in- 
clude a circuit-selection switch that 
designates the desired circuit code, 
and a cycle switch that starts trans- 
mission of either the On or Off 
pulsations, as desired. 

Connected directly to the motors 
or devices to be controlled by car- 
rier current (or installed adjacent 
to the related local distribution or 
control panels) are the dual-coded 
relays that combine electronic re- 
reivers with electro-mechanical de- 
coding mechanisms which are ca- 
pable of distinguishing between any 
one of ten different On or Off coded 
signals transmitted at the channel! 
high-frequency level for which they 
are matched, four separate chan- 
nels operating at 3510, 4200, 5000 
and 6000 cycles. When so activated, 
these relays then act to provide mo- 
mentary paths for the activating 
60-cycle current to close the neces- 
sary contacts for executing the On 
or Off directives. It should also be 
noted that two circuits in one of the 
channels are used for clock correc- 
tion, leaving eight circuits in that 
channel for utility control. These 
eight circuits, together with ten of 
the other three channels, constitute 
a total of 38 circuits for utility 
control. 

For safety and convenience, load 
and control switches are also added 
to these relays, load switches serv- 
ing as means for manually switch- 
ing operational units On or Off at 
the relay position, regardless of the 
program schedule set up at the cen- 
tral operations panel. These dual- 
coded relays can also accept indi- 
vidual manually applied command 
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FEEDER BUSDUCTS serving upper floors rise through aper 
tures in slabs, then are carried laterally at ceiling level. In 
this installation, lighting and distribution panels related to 
480/277-volt utilization are positioned adjacent to busduct 
4-wire panel 
served through dry-type transformer mounted directly above it. 


risers, while 120/208-voit 


impulses from the central panel 
without changing the status of 
other units which are functioning 


properly. 
The dual-coded relays used in the 
Marchant building are designed 


principally for the control of mag- 
netic contactors having maintain- 
ing circuits; across-the-line mag- 
netic starters with or without Start 
and Stop reset pushbuttons; re- 
duced-voltage starters; resistance 
type starters; and similar devices 
usually demanding 3-wire control. 

To afford protection against large 
instantaneous blocks of power being 
placed on the system simultane- 
ously, the system provides that (in 
event of a utility power interrup- 
tion), all carrier-current-controlled 
motors would drop out of service, 
then remain off until switched on 
again in gradual incremental steps. 

An additional comment pertain- 
ing to this control system is that 
dry-type air-cooled step-down trans- 
formers (required to supply 120 
208-volt power for certain lighting 
and receptacle circuits which are 
electronically controlled) are wired 
wye-wye in order to permit passage 
of the IBM high-frequency signals 
through the 60-cycle distribution 
system. The high-frequency is gen- 
erated single phase and is applied 
between each phase and  neu- 
tral through coupling capacitors, 
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(not shown) is 


thereby eliminating high-frequency 
voltage between phases. If trans- 
formers were connected in delta on 
the 480-volt bus, primaries would 
receive no high-frequency signal. 


Busduct Distribution 


In connection with the extensive 
busduct system, there are 19 low- 
reactance 480/277-volt 3-phase 4- 
bar wye feeders rated variously for 
either 1350, 1000, 800 or 600 amps, 
while additional power-distributing 
plug-in ducts are 480-volt 3-phase 
3-bar units rated for either 600, 
400 or 225 amps. In the majority 
of cases, plug-in ducts are connected 
to feeder ducts or to distribution 
panels via cables carried progres- 
sively through conduits, square 
wireway stubs and tap boxes. This 
same arrangement of tap boxes, 
stubs and conduit is likewise used 
to connect sections of plug-in bus- 
duct together when it becomes nec- 
essary to interrupt continuous over- 
head bus runs in order to bypass or 
“leap-frog” over craneways (see 
illustration). 

Power for this busduct system is 
obtained from three basement- 
based double-end load-center unit 
substations, two of which are rated 
at 2000-kva, the other at 3000-kva. 
At all three substations, pri- 
mary air-filled fusible interrupter 
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ONE OF THREE double-end unit substations that step 12-kv 
primary to 480/277-volt distribution level. Transformers are 
self-cooled Pyranol-filled units; 
switches are key-interlocked with main secondary breakers 
to prevent opening under load; all main, bus-tie and feeder 
breakers have draw-out elements. 


primary fusible interrupter 


switches are key-interlocked with 
main secondary breakers to prevent 
their opening while the Pyranol- 
filled self-cooled transformers are 
under load. Main secondary break- 
ers are drawout metal-enclosed 
units variously operated electrically 
or manually. Low-voltage bus-tie 
and feeder breakers are likewise 
metal-enclosed manually operated 
units having drawout elements. 

Primary power for these substa- 
tions (12-kv 3-phase 3-wire) is ini- 
tially brought into the building un- 
derground via _ single-conductor 
15-kv paper-insulated lead-covered 
cables carried in concrete-sheathed 
asbestos-cement ducts that termi- 
nate at an indoor-type primary 
switchgear assembly where magne- 
blast power ACBs (for mains and 
feeders alike) are arranged for ac 
closing and dc tripping (with de 
being furnished from a _ remote- 
mounted 48-voit battery). 

Where it becomes necessary to 
step current down to 120/208-volt 
for receptacle use and for some of 
the lighting circuits, this is accom- 
plished by means of local dry-type 
air-cooled wye-wye transformers, 
this wiring combination being re- 
quired to pass high-frequency con- 
trol impulses, as previously dis- 
cussed. In many sections of the 
plant, this low-voltage current 
is then distributed to 3-wire 
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to assembly benches. 





tion 


grounding-type convenience outlets 
through one channel of a 2-duct 
steel underfloor network (the sec- 
ond channel of which is used to 
carry wiring related to the tele- 
phone and _ intercom systems). 
Home runs between underfloor duct 
JBs and terminal panels are carried 
in slabs (for 120-volt current) and 
beneath (for telephone and 
other low voltage wiring). 


slabs 


Secondary Characteristics 


Referring to the secondary distri- 
bution system in general: (1) 
switches in power distribution pan- 
els rated 480/277-volt have ability 
to handle 12 times normal load cur- 
rent and have current-limiting 
fuses with ICs of 200,000 amps; (2) 
sub-feeders extend to 480/277-volt 
convertible ACB panels for 277-volt 
lighting service; (3) sub-feeds to 
120/208-volt convertible ACB pan- 
els include wye-wye connected dry- 
type transformers; (4) sub-feeds 
between these 120/208-volt con- 
vertible panels and related lighting- 
receptacle panels, also low-voltage 
busducts, are variously used for in- 
candescent lighting, clocks, signals, 
receptacles and motorized hand 
(5) all conduit was tightly 
during construction with 


tools; 
corked 


standard closed couplings or pen- 
held by 


nies bushings to exclude 


ed to supply 120- and 208-volt power 
Trolleys for power 
moved laterally to any desired location along duct, with con- 
duit drops connecting branch circuitry with points of utiliza- 
Contact between branch conductors and enclosed bus- 
bars are effected inside take-off boxes by brush fingers. 
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take-off may be 







moisture and foreign matter; (6) 
conduits are supported variously by 
trapeze hangers, pipe clamps or 
metal cleats; (7) sub feeders are 
generally RH/RW _ while branch 


wiring and signal systems subscribe 
to type TW insulation, (8) mini- 


SURFACE-MOUNTED PANEL on circular 
concrete column is connected to ceiling- 
hugging distribution conduit bank by 
means of special wireway that rises ver- 
tically to the ‘‘break’’ point of the flared 
capital, then follows inclined surface of 
same to liberally-dimensioned pull- and 
junction-boxes. 









TOTAL OF 19 FEEDER BUSDUCTS 
network for 480/277-volt power in building. Where 120/208 
volt current is required for receptacle or local lighting pur 
poses, dry-type air-cooled transformers are installed as needed 
These secondary transformers are wired wye-wye to pass hig! 
frequency carrier-current control signals 
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form basic distribution 





mum size of branch circuiting is 
No. 12, (9) wire connections are 
by means of solderless connectors 
when wire sizes are below No. 6, 
utilizing bolted-type connectors foi 
larger wire sizes, (10) all cables 
and conduits are color-coded for 
positive identification, (11) recep- 
tacle and switch boxes in office sec- 
tions are strapped to steel wall 
channel joists, with related wiring 


carried inside the hollow walls 
through EMT, and (12) many 
of the basement contact panels, 


mounted on circular reinforced- 
concrete columns having flared capi- 
tals, are connected to ceiling- 
mounted distribution mediums via 
specially-designed inclined wire- 
ways (see illustration). 

In connection with the general 
subject of control, it is pertinent to 
mention that motor starters aré¢ 
generally of combination types hav- 
ing De-ion breakers and magneti: 
starters, with thermal overload ele- 


ments properly calibrated in ac- 
cordance with motor nameplate 
running currents, and with en- 


graved nameplates on all switch and 
PB stations to preclude errors in 
motor operation. In locations such 
as the basement boiler room, roof 
cooling tower, and administration- 
wing basement and roof areas, the 
combination starters are mounted 
in motor-control centers. Here 
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SWITCH AND RECEPTACLE boxes in office sections are secured between open steel 
wall joists by slotted and perforated straps. Related branch wiring is carried through 


wall cavities via EMT. 


RADIANT HEATING AND COOLING for offices and lobbies is provided by hot-or- 


cold water pipe-and-header grid 
vanized-steel channel framework. 


rigid and flexible conduit connections 


A and C) secured to underside of suspended gal- 
Outlet box (mounted on strap saddle-B), with 
related to 


subsequently-installed lighting 


fixture, is supported by top of same framing members. Aluminum radiant-acoustical 


panels clip to underside of water pipes to form finished ceiling 
dummy pipes are installed to provide uniform grid for panel support. 


bays 


In unheated lobby 
Zone 


control for heating and cooling is accomplished by thermostatically-operated cir- 


culating pumps 


starters are wired to master termi- 
nals where local control relays and 
electronic relays for remote control 
are grouped. Equipment at these 
various locations includes motorized 
boiler-room auxiliaries, air-condi- 
tioning motorized pumps and fans, 
chiller compressors with auxilia- 
ries and air-handling units and cir- 
culating pumps. 

At all other locations, combina- 
tion starters are mounted either in- 
dividually or as gutter assemblies. 
At each motor location, jog and 
lock-stop PBs are provided, the jog 
PB serving for local tests or adjust- 
ments of equipment, and the lock- 
stop PB serving in lieu of a discon- 
nect switch. 

In locations where motors are ex- 
posed to water or grease (such as 
in the all-electric kitchen), motors 
are completely enclosed, mounted as 
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integral units or contained within 
the machines they drive. In these 
cases, local control switches are 
safety-type, switches and enclosed 
controllers being mounted on the 
machines. Where such motorized 
equipment is in the fractional-hp 
range, enclosed tumbler switches 
with overload heaters are mounted 
on motor frames to serve as switch- 
starter combinations. 

Reference to the _ all-electric 
kitchen is by no means a minor il- 
lustration of motor application, for 
this modern installation includes 
motorized dishwashers, mixers, 
freezer compressors, vegetable peel- 
ers, ice cream cabinets, refriger- 
ators, carbonators and lowerators 
(as well as two 21-kw ranges, a 
36-kw booster heater, 18-kw baking 
oven, 12-kw fry kettle, 10-kw stock 
kettle, steam tables and urns). 


Another indication of extensive 
motorized operations (likewise dis- 
related to direct production of a 
product) pertains to space heating, 
cooling, ventilation and air condi- 
tioning, for these combined systems 
involve scores of pumps (for oil, 
hot and cold water circulation, 
boiler feed, chemical feed, con- 
densate return), fans (exhaust, air 
cleaners, dust and fume elimi- 
nators) and refrigeration com- 
pressors. 


Human Engineering 


Another interesting electrical 
fact pertains to maintenance, since, 
in moving into this new plant, 
Marchant’s 20-man maintenance de- 
partment had a logical opportunity 
to review formerly-practiced meth- 
ods, analyze existing weaknesses, 
then adjust or change them to more- 
effectively serve new production 
equipment, schedules and objec- 
tives. In so doing, supervising en- 
gineer Douglas Egelston recognized 
the fact that he was primarily han- 
dling people rather than inanimate 
machines, so he instituted a “human 
engineering” approach (1) to keep 
his men well informed concerning 
operating techniques as well as re- 
pair procedures, (2) to “cross 
train” his men in general assign- 
ments as well as in specific or spe- 
cialized practices, (3) to minimize 
personnel problems resulting from 
lack of complete understanding, and 
(4) to establish a positive commu- 
nication system in the interest of 
clarity and general efficiency. 

Applying this approach, tentative 
new or improved procedures are 
first discussed and evaluated with 
all parties concerned before they 
are put into practice, and the re- 
sults have been most gratifying. 
For example, several men who for- 
merly resisted new methods are now 
receptive, cooperative and enthusi- 
astic; some who previously merely 
followed instructions are now offer- 
ing constructive and practical sug- 
gestions; routine maintenance pro- 
cedures have been refined; and the 
department now places emphasis 
upon “prevention rather than cure”. 

Lyle E. Patton, EE, designed the 
electrical system in the capacity of 
consulting engineer to architect Al- 
bert F. Roller, both parties being 
located in San Francisco. The elec- 
trical system was furnished and in- 
stalled by the California Electric 
Co., Oakland, with Walter Benson 
serving as job foreman. 
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The choice is easy with three big reasons like these to 
back you up. Yes, your investment in Alcoa® Aluminum 
Electrical Rigid Conduit not only makes your job 
easier, but offers your customers a higher quality, 
longer-lasting installation. More and more contractors 
are selecting Alcoa Conduit for a wide array of appli- 
cations, industrial and commercial, even residential. 
Here’s why: 

1. Easier to lift, load, carry, erect and therefore more 
economical handling from start to finish— Alcoa 
Conduit weighs only one-third as much as conven- 
tional rigid conduit. 

Alcoa Conduit is faster and easier to cut, bend, 
thread. 

Wirepulling is easy—Alcoa Conduit is specially 
lubricated at the factory. 

Selection of sizes is simple with Alcoa color coding. 
Alcoa Conduit is competitive in price. 


YOU CAN OFFER YOUR CUSTOMER: 


1. Lower installed cost—this has been proved .. . is 
being proved over and over by cost- and quality- 
conscious contractors everywhere. 

Longer life, less maintenance—Alcoa Conduit is 
corrosion resistant through and through, needs no 
painting under normal service conditions. 

3. Clean, distinctive appearance that lasts and lasts. 

4. Approved by Underwriters’ Laboratories, Inc. 

Take advantage—now—of the new and commanding 

competitive position Alcoa Aluminum Electrical Rigid 

Conduit offers you. Immediate delivery of conduit, 

couplings and elbows in sizes 1 in. to 6 in. from stra- 

tegically located distributor stocks. 


Your Guide to the Best , oe 


in Aluminum Value 


ALCOA QB. 
ALUMINU 


For Exciting Drama Watch “Alcoa Theatre,” 
Alternate Mondays, NBC-TV and 
“Alcoa Presents,” Every Tuesday, ABC-TV 
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New AIM Brand Slotted Angle is adapt- 
able to all kinds of applications, even 
such an unusual installation as this 
street light testing device. 


SLOTTED ANGLE 


For extra savings on every electrical installation, use versatile, new 
AIM Brand Slotted Angle—the only framing material that gives you 
Lock- Joints, Friction-Joints and 4” structural bolts. 

A new, exclusive, slot-and-hole bolting pattern cuts installation costs, 
provides durable structural assembly and ease of apparatus attach- 
ment. Friction-Joints, easily formed by bolting through the slots, 
offer good rigidity. Bolting through the round holes gives you Lock- 
Joints for maximum strength and rigidity. All standard electrical 
fittings adapt to %” holes; no reaming or special fittings needed. 

Save on installation time, handling and storing. And you make 
an initial saving on material cost. 

Cold-rolled galvanized steel, AIM Brand Slotted Angle is available 
in two sizes: Standard 225-80 (244” x 14%” x .080”) and Heavy-Duty 
300-104 (3” x 14%" x .104”). Packaged in 10 pieces of 10 or 12-foot 
lengths with nuts and bolts. 

AIM Brand Slotted Angle is a product of Acme Steel Company, 
U. S. pioneers in slotted angle framing material. 
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AIM Brand Slotted Angle /¥:\f)\| 














Px 


Ss) = PLUG-IN REELI 

f. ERECT LCL : } 3 sot hgh tae arn A mani A 
. laa a EXTENSION CORD REEL WITH HANDLAMP 
: i (No Elaborate Wiring Needed) 


/, 


ao 10 

action gives unlimited use 
Hf mounting. Simply pull 
remove REELITE for ceil- 
jount . . no need to remove 





% Switch from wall to ceiling installation without 


a mounting change... simply hang and plug in! 


The new, modern design APPLETON 7P SERIES REELITE with 
handlamp has the quality features you associate only with APPLETON! 
Universal mounting bracket . . . beautiful baked hammertone enamel 
finish . . . hand lamp with shock-proof rubber handle, push-through 
switch, and snap-open guard: takes 100 watt lamp, The model illustrated 
(7P2), comes with 28 ft. of 18 gauge 2-conductor neoprene cord. 

Also available with 25 ft. of 18 gauge, 3-conductor neoprene cord; 

the extra conductor serving only as a ground. 


For ceiling installation, the . >, Positive stop action holds , Kink-proof neoprene cord 
j y Lens cord at desired length, a iF on the new L N 
APPLETON 7P SERIES REELITE ; rhe Rg yet a flick of the wrist 77pm © = 7P SERIES REELITE! 
has full swivel action to , Seeeeee causes the cord to coil ac Gives you positive ; 
: : 4 . ~ fMeatly and quickly into protection against oil, 
give you light wherever as P the reel when the job | grease, and other 
you need it! = is done! = ; corrosive elements. 


Also Manufacturers 

of many other Reelites 
for Electrical Conductors, 
Air Hose, Liquid Hose 
and Weight Balancers. 





ALL-BRITE 

lights San Antonio’s 
magnificent new 
“address of distinction” 


ves aU STORIES 
OF. INCOMPARABLE 
ILLUMINATION 
WITH ALL-BRITE 
FLUORESCENT 
FIXTURES 
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Architect: Kenneth Franzheim, 
Houston. Associate architects: 
Atiee B. and Robert M. Ayres, 

San Antonio. Consulting 

electrical engineer: Dale S. Cooper, 


Houston. Electrical contractor: 
Paul Wright Electrical Co., 
San Antonio. Distributor: a # 


Graybar Electric Co., Inc., 
how can we help with YOUR lighting problems? Please ask for catalog. 


SEE 


San Antonio. 


ALL-BRITE FLUORESCENT FIXTURES, INC. 
352 SHAW ROAD, SOUTH SAN FRANCISCO, CALIF. 





PLANTS ALSO IN LOS ANGELES, SEATTLE, AND VANCOUVER, B. C. 
REPRESENTATIVES THRUOUT THE UNITED STATES AND CANADA 











Photographed underwater at Florida’s Silver Springs 


Skin-diving demonstration shows what we mean when 
we say Sealtite flexible conduit is liquid-t:ght 


The new 


Allis Company demonstrated, at the bottom of Florida’s famous 


Immersible Motor recently introduced by The Louis 


Silver Springs, its ability to operate completely submerged. 
Skin-diving right along with the motor was Sealtite Type 
E.F. flexible conduit, guarding the electric lines to the power 
source on dry land. The demonstration dramatically showed 
that Sealtite remains liquid-tight under unusual conditions. 
The tougher jobs that Sealtite is designed for are less dramatic. 
Standing up under hot sun, rain, sleet, ice, through the seasons 
is harder. So is shrugging off oils, grease, corrosive fumes, chem- 
icals, salt spray. Yet in mills, mines, process industries, Sealtite 
quietly keeps equipment operating dependably under condi- 


7 CUTAWAY SECTION 


Sealtite 


tions that would quickly knock out ordinary conduit. 

Want to know more? Electrical Wholesalers stock Types U.A. 
and E.F.* Sealtite in easy-to-handle cartons or on reels in 
gray and black. Be certain you ask for and get the quality 
conduit marked “Sealtite” on the cover. Buy it in long lengths 
and cut it on the job without waste. Your wholesaler also stocks 
liquid-tight connectors. Free Booklet S-541 gives you full 
information on Sealtite. For your copy, write: The American 
Brass Company, American Metal Hose Division, Waterbury 20 
Conn. In Canada, Sealtite is approved by Canadian Standards 
Association, and sold by Anaconda American Brass Ltd., New 


Toronto, Ontario. ePatent Applied For 58186GR 
fa 
Insist on a f 


syst 
the conduit marked - JI ~) [2 


FLEXIBLE, LIQUID-TIGHT CONDUIT 


an ANACONDA’ product 





NOW YOU CAN 
OVERCOME THE 
PRICE PROBLEM 


WITH THE NEW a US 


ee 


.- NATIONALLY 
ADVERTISED 
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e Thrifty initial price. 

e Fast low-cost installation. 

e Equipped with guaranteed CBM 
Certified ballast, and UL approved. 
Attractive, stream-lined appearance 

to fit commercial applications. 
® Quality designed. Built by a reliable 
manufacturer (since 1901). 





Available to you for the first 
time: A thoroughly modern, quality fluorescent 
fixture for store and general utility lighting, 
Cash in on the 2 at a truly “limited budget’’ price. The 
interest created with . B, offers unusual flexibility in achieving 
over one and three- ; ; +s desired lighting levels and choice of 
quarter million Wes : arrangements. Your Benjamin 
business establish- . - ee Distributor can show you one of these new 
ments. Write for the Budget Beauties. After seeing the B» 
free booklet, you will agree that it is the sure-fire 


‘Modern Lighting on solution for overcoming the price problem. 
a Limited Budget.’ 








iteteuit 


Electric Mtg. Co. Des Plaines, Illinois 


.. always the source of good lighting Member Eye-Fidelity 
Lighting Program 
Sponsored by NEMA 
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For economy plus Bryant dependability, try this switch on your next job. It fills the bill for most residential installations. 
COMPACT—plenty of wiring room. STRONG—built to last a house-time. HANDY—captive mounting screws make installation easy. 
SAFE—fully enclosed operating parts. STURDY—large yoke with more exposed plaster-ear area. Available now at your Bryant Distributor. 


3ryant introduces the newest addition to its complete 

line of moderately priced wiring devices. It’s the new 
Bryant No. 6001 wall switch. Available with brown or 
ivory handles .. . single-pole or 3-way. 


This new switch gives you the Bryant name... 
Bryant quality at competitive prices. Now—more than 
ever-—you can wisely use Bryant on every job you wire. 


Bryant’s broad, complete line of wiring devices is 


designed to meet the specific needs of contractors and 
electricians on every job. Faster, easier installation ... 
highest quality. And Bryant not only meets but exceeds 
Federaland Underwriters’ Laboratories Standards. Make 

3ryant first choice ... there’s no need to change brands 
or distributors from job to job. 


See the new No. 6001 at your Bryant Distributor . 
and the complete Bryant line. 


J-99993-R1 


Complete the job with these quality Bryant devices ... BUILT TO LAST A HOUSE-TIME 


No. 5252 grounding 
duplex outlets. 


No. 6142 duplex outlet. 


The exciting things come from 


es 





No. 9303 three-wire 


polarized connector. 


No. 9306 heavy-duty 


three-wire polarized connector. 


No. 3830 three-wire 
polarized cord sets. 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT 2, CONNECTICUT Chicago «+ Los Angeles 
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Quickly installed aerial cable. Here’s an 
applic ation where 600-volt Durasheath was 
quickly installed and easily terminated. 
Durasheath’s neoprene jacket resists weather, 
abrasion heat fumes Assured: dependable 
pe rformance and long-range economy! 


Look at the 
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Factory-assembled aerial cable, made up of _ Direct-burial cable. The moisture-. oil-, and acid- 
3 single-conductor 15-kv Durasheath cables. resistance of Durasheath’s jacket makes it the 
Easy splicing, tapping and terminating meant ideal cable for direct-in-the-ground applications 
simplified installation in the job shown here. _ like the one shown above. Its flexibility cuts in- 
No ducts, crossarms or insulators were _ stallation time and cost because Durasheath is easy 
needed. Wiring is neat, safe. to handle. Its durability cuts maintenance costs! 


ways you can save instfal- 


lation time and cost-—with dependable 
Anaconda Durasheath Cable! 


Wherever you 
this versatile 
circuits fast.. 


want...whenever you want— 
power cable lets you install 
. easily... at low cost! Use it 


aerially...in ducts... underground—in long 
runs with minimum splicing, indoors or out! 
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Field-assembled aerial cable. Versatile Anaconda Durasheath power cable was quickly 
field-assembled into aerial cable with the simple spinning operation shown here. Addi- 
tional Durasheath was run along the building, grouped in a neat assembly by insula- 
tors and straps. It’s another example of the way dependable Anaconda Durasheath adapts 
itself to your power cable needs-—-whether indoors, outdoors or both. Check into 


Anaconda Durasheath power cable for your wiring plans! 


The installations shown above have one thing in 
common: they re all using Anaconda Durasheath* 
rubber-insulated neoprene-jacketed power cable 


—each for a different kind of application! Although 
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Installed in ducts. Durasheath’s flexibility meant 

quick and easy installation here. And once in- 

stalled, its tough neoprene jacket assures long, 

trouble-free life. Because Durasheath adapts itself 

to sc many uses, your inventory problems are less- 

ened—fewer cables need be carried in stock! 


the above photographs were taken at different in- ANACONDA DURASHEATH ALL-PURPOSE POWER CABLE 


Available in all sizes, single and multiple conductor, copper or 


stallations, they could very well be pictures from aluminum, 
one and the same job. Versatile Durasheath is a Insulation. 
power cable that can be used to meet almost any 
installation need! 


600 to 15,000 volts and higher. 
Type RHW, Anaconda ANW, AHW or butyl rub- 


ber compounds, each designed for specific purposes. 


Jacket. Specially compounded neoprene with high resistance 
to flame, oil, acids, alkalies, sunlight and ozone. Has high ten- 


Such versatility in the use of Durasheath en- sile strength. Takes flexing at extremes of temperatures. 


ables you to plan the most efficient layout for your 
wiring — then carry these plans through econom- 


ically, with assurance of reliability. Talk to the eg SEE THE MAN FROM 


Man from Anaconda about Durasheath. For full ® 
information, write: Anaconda Wire & Cable Com- ANACO N D 


pany, 25 Broadway, New York 4, New York 


*Trademark 8376 GR 


FOR DURASHEATH CABLE 








extra 


2.319 saved 


on one job with “one-shot” = 
Blackhawk Benders 


| ' ’ 
On just one Midwest hospital pipe bending job, this NEW! super fast 2 speed pump 
contractor saved $2,319 over the cost of purchased will break even more records! 


el ene and couplers by Using 4 Blackhawk S 140 P-550 workhorse is 50% faster than any other electric 
electrical benders! pump! 


r on Two-speed action — fast approach to load . . . twice the 
Now, thanks to the brand new Blackhawk P-550 aud ender tend 


2-speed electric pump — your opportunities to save Starts safely under full load! 

are even brighter! Why? Because the new P-550 stip ea cele ee sa eltnaind anaes 
electric pump teamed with a Blackhawk featherweight Ask for TRY-BEFORE-YOU-BUY Demonstrator Kit! 
aluminum “one-shot” bender cuts bending time to 


Here's your big chance to try a ‘one-shot’ Blackhawk bend- 


50% of that required by any other bender! Then or ond F550 pump cn-the-jeb. A geiden eppertvally to 
- compare before you buy... to actually see how much more 


you're set for low-bid, high-profit business during the profit you can make on every job. You pay as you profitl 
4 : Many distributors are offering interest-free extended terms 
coming construction rush! up to six months to pay! 


€=> BLACKHAWK: 


BLACKHAWK MFG. CO., Dept. H-2029, MILWAUKEE 46, WIS. 
“World’s Most Complete Line of Hydraulic Tools” 
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MY29-3 HYTOOL connects copper and aluminum...without changing dies! 


No die inserts to change... to identify ... to store or mislay! A twist of the wrist, and you’re 


ready to connect any of the wire sizes #8 thru 250 copper... #8 thru 4/0 aluminum... with 
a single stroke! The cable-size scale (below) positions the nest die for copper. An aluminum 
scale on reverse side of tool doubles its versatility. MY29-type Hytools also install mining, 


aircraft, flexible and extra-flexible cable, and other special conductors. This rugged, light- 


a COMMERCIAL CABLE weight tool is inexpensive, too 


only... $369 


Ask your Burndy distributor for a demonsiration, 


Norwalk, Connect. ¢ Toronto, Canada 
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BIDS ALWAYS “ON THE NOSE” 
LIGHTING DUCT 


UNIVERSAL 


Exclusive BullDog features 
mean faster, easier 
installation that keeps 


costs competitive 


Nothing makes it harder to figure 
lighting bids (particularly pipe and 
wire) than those unexpected—and 
expensive—changes you always run 
into after the job is started. 
BullDog 20-amp Universal Lighting 
Duct licks that problem completely. 
You know in advance your final ma- 
terial and labor costs. So you can 
figure estimates—and profits—right 
“on the nose” before the job begins, 
instead of after it’s over. 


Changes in lighting arrangements 


during installation present no prob- 
lem since you can tap in anywhere 
along the entire length of Universal 
Lighting Duct. Moving outlet loca- 
tions, or rearranging the layout, can 
be done without costly and time- 
consuming rewiring. With BullDog, 
you just move the exclusive “twist- 
out” plug to the desired new location 
in a matter of seconds. 

ULD is actually less expensive to in- 
stall than pipe and wire, too, because 


it offers so many time-saving fea- 
tures .. . such as prefabricated parts 

. easily joined sections . . . choice 
of five installation methods . . . and 
the fact that it both feeds and sup- 
ports the fixtures, thus eliminating 
the need for extra supports. 


Join the growing list of contractors 
making money — and keeping cus- 
tomers happy — with ULD. For de- 
tails, write BullDog Electric Products 
Co., Detroit 32, Michigan. 


BEPCO 


Pueeeos® 


Bull Dog Electric Products Company 
Detroit 32, Mich. BullDog Export D 
In Canada: BullDog Electric Products Co 


sor 


anada 


Division of I-T-E Circuit Breaker Company, 


40th St., New York 16 


80 Clayson Rd., 


N.Y 


Toronto 15 


13 East 


Ltd Ont 











All Bross Burner 


Safety Relief Valve 


BERNZ-O-MAT 
MASTER 
PROPANE 
TORCH 


“Always 
Reliable" 


SOLDER CONNECTIONS LOOSEN RUSTED TERMINATIONS 








SPLICE CABLES 





Do these and many other jobs 
FASTER ...EASIER ... 
and more economically with Instant 


Lighting BERNZ-O-MATIC MASTER TORCH 
with disposable propane gas cylinder 


No longer do you have to worry about 
bulky tanks, tangling hoses, fuel spill- 
age, pumping and priming torches. 

Now, you can have a lightweight 
torch that you can easily carry about in 
your pocket or tool case... or clip to 
your belt for pole work. 

The Bernz-O-Matic Master Propane 
Torch offers you a host of other advan- 
tages. It lights instantly . . . even at 
30° below zero. It has a disposable 


propane gas cylinder that contains 
enough fuel for months of normal use. 
When the fuel is exhausted, simply 
throw the cylinder away and replace 
with another for the low price of $1.94 
(retail). The torch itself retails for 
only $6.95. 

There’s another advantage to the 
cylinder, too. It seals itself, permitting 
you to change burners at any time 
during the life of the cylinder. 


sPECIAL NEW TorcH KIT 


KIT INCLUDES 


BERNZ-0-MATIC PROPANE GAS 
TORCH with pencil flame burner 
unit and disposable fuel cylin- 
der (pictured above) es 


FREE - 
METAL CASE... FA 


NEW CARRY-ALL 
TORCH KIT WITH 


gives you all the accessories 
you need to do virtually any job 


Utility Burner Head 


ideal for electrical work 


Flame Spreader 
wee? for paint burning 


_) 


for larger jobs Flint Sparklighter 


Soldering Tip Plus FREE lifetime 


metal carrying case 


A %12.20 VALUE FOR ONLY *9-95 


OTTO BERNZ CO., INC., Rochester, N. Y. 


Since 


1876" 





FOR VOLTAGES UP TO 600... 


There’s a Safe and Dependable 
BUSS Fuse or FUSETRON Fuse 


to fit the needs of every user 


if you want Plug Fuses... If you want to make safe protection REMAIN 


Use BUSS Clear Window Plug Fuses 


Their one-piece body and 
“safety” design guarantees pro- 
tection. 


They are most convenient to 
use too, because real big windows 
and white backgrounds permits 
entire fuse strip to be seen. Even 
in poor light a blown BUSS fuse 
is easy to find. 


Ask for BUSS Bulletin WUS 


If you want to reduce blowing of Plug 


Fuses... 


Use FUSETRON 


dual-element Plug Fuses 


FUSETRON Plug fuses pro- 
tect like ordinary fuses against 
short-circuits and overloads — 
but unlike ordinary fuses they 
won't blow on motor starting 
currents or other harmless over- 


loads. 

They are the type of fuses rec- 
ommended in the 1953 National 
Electrical Code. 


Ask for BUSS Bulletin TCPS 


SAFE as well as REDUCE blowing fuses... 
Use BUSS Fustats (have Type S base) 


FUSTATS like Fusetron Fuses 
have a dual-element and therefore, 
stop needless blowing — and they 


do more. 


They have a type S base that pre- 
vents anyone from replacing them 
with a penny or substitute — or using 
a size too large to protect. 


FUSTATS fit standard plug fuse 
holders by means of an inexpensive 
adapter that locks in place and needs 
never to be replaced. 


To protect motors and apparatus of 
voltages up to 125 against burnout... 


Use 0 to 14 amperes BUSS Fustats 


A FUSTAT of the proper size in- 
stalled to handle only the motor cur- 
rent will reduce to a minimum the 
chance of a motor burnout from an 
excessive over-current. In like manner 
it will protect solenoids, coils and 
transformers against burnout. 


FUSTATS have the same degree of 
Underwriters’ approval for both 
motor-running and short-circuit pro- 
tection as the most expensive devices 
made. They give all the protection it is possible to 
obtain with any device on the market. 
Ask for BUSS Bulletin SMPS 





If you want fuses that — abolish all 


needless blows, stop overheating in panels 


and switches, protect motors against 
burnouts... 


Use FUSETRON dual-element Fuses 


With rare exceptions, 


ordinary fuses or circuit 
breakers do not protect 
except against’ short- 
circuit but FUSETRON 
fuses provide TEN 
POINT protection. 


. Protect against short-circuits. 
. Protect against needless blows caused by harmless 


overloads. 


3. Protect against needless blows caused by exces- 


sive heating lesser resistance results in much 
cooler operation. 


. Provide thermal protection — for panels and 


switches against damage from heating due to poor 
contact. 


Protect motors against burnout from overloading. 


3. Protect motors against burnout due to single 


phasing. 


R If you want Renewable Fuses... 


Use BUSS Super-Lag Renewable Fuses 


The big advantage of these 
fuses over all other renewable 
fuses comes from the prevention 
of useless interruptions of service 
caused by needless blows. 


The reason for this perform- 
ance jis found in the de- 
sign of the fuse-case 
which assures good con- 
tact on the fuse link, even 
if the fuse is renewed by 
an inexperienced person 
— and by the time-lag 
built into the link that 
prevents the fuse from 
opening on motor start- 
ing currents or other 
harmless overloads. 

Ask for BUSS Bulletin RCS 


If you want SAFE protection on 
loads above 600 and up to 
5000 amps... 

Use BUSS Hi-Cap Fuses 


On voltages up to 600, high speed op- 


ne . ; eration on heavy shorts limits current to 
- Give DOUBLE burnout protection to large safe values. This minimizes damage t« 
motors — without extra cost. equipment and cuts down dangerous 
Make protection of small motors simple and in- stresses on transformers. _ 
pr t : f sm I 4sk for BUSS Bulletin HCS 
expensive. : esas om 
Protect against waste of space and money — 


permit use of proper size switches and panels. To limit fault currents to very 


low values... 
2 »e 

FUSETRON duel-element FUSES save you time Use BUSS Limitron Fuses 
ana money because they are made to PROTECT = The extremely fast opening charac- 
not to blow. Be teristics of these fuses prevent heavy 
{sk for Bulletin FIS short-circuit currents from building up 

under fault conditions. one 


10. Protect coils, transformers and solenoids against 
burnout. 


Bulletin HLS 


For protection of TV, Radio, Instruments, 
Radar, Avionics and Electronic Equipment... 


Use BUSS and FUSETRON Small 


Dimension Fuses 


If you want Non-Renewable Fuses... 
Use BUSS One-Time Fuses 


They save you time and 
trouble because they get the A complete line is avail- 
able. Madein Dual-element 

slow-blowing), Renewable 

and One-Time types in 
sizes from 1/500 ampere 
up. 


same engineering care in 
manufacture as do all prod- 
ucts carrying the BUSS 
‘Trademark. 


Every BUSS One-Time 


And there is a companion 
fuse can be depended upon 


/ i line of BUSS Fuse Clips, 
to operate as intended under Fuse Blocks and Fuse 
Holders to take them. 

Ask for BUSS Bulletin SFB 


all service conditions. 
isk for BUSS Bulletin NCS 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 











Coffing Hoists for Safety and Economy 


~ ae tee he 


Coffing Quik-Lift 
Electric Hoists 


New coil chain line fea- 
tures push-button con- 
trols on all models. 
Made with lightweight 
aluminum castings, they 
are available in 20 
models ranging from %4 
to 2 tons in capacity. 
For other lifting speeds 
and larger capacities, 
we offer the Quik-Lift 
Series **S"’. 








Super Power Coil 
Chain Hoists 


Compound lever and 
ratchet-and-pawl con- 
struction make them 
lightest, safest, most 


aera 


EOE 


3 
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Safety Pull Roller 
Chain Hoists 
Ratchet-and-pawl con- 
struction assures safe 


operation, and “Safety 
Valve’’ handle gives 


2A ree ena 
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Challenger Spur 
Gear Hoists 
Light-weight and de- 
pendable, the Chal- 
lenger is available in 4 
and one ton capacities. 








é 


Mighty-Midget 
Pullers 
Light and compact 
500 pound model weighs 


but 6144 pounds, 1000 
pound model but 914. 


efficient hoists in their 
class. Six models in ca- 
pavities from 14 to 5 
tons—1I¥4 and 3 ton in 
aluminum as well as 
malleable iron. 


before any load-bearing 
part can fail—warning 
operator. Ten models in 
capacities from 14 to 
15 tons. 


Durable construction 
and _ sealed-in lubrica- 
tion reduce maintenance 
costs to a minimum. 


Handle can be used 
either as a lever or a 
high speed crank. 





Duff-Norton Jacks Save Time, Energy and Money 


DUFF-NORTON 


Pole-Pulling 
Jacks 


Duff-Norton pole-pulling 
jacks will pull or straighten 
utility poles without labori- 
ous digging. Hinged channel 
base permits jack operation 
at an angle or upright as 
required. Service need not 
be interrupted when these 
jacks are used. 





Cable Reel Jacks 
(single action) 


Jacks are equipped with adjust- 
able cable reel lift incorporating a 
steel hook which can be placed 
at any point on the lifting rack. 
Reels of different diatneters can 
be picked up at any height. Five 
ton model 524MCR is especially 
adaptable to warehouse use for 
handling cable, wire, hemp rope, 
leather belting and the like. 


Duff-Norton Company 
MAIN PLANT AND GENERAL OFFICES: PITTSBURGH 30, PA. 
CANADIAN PLANT: TORONTO, ONT. 


Coffing Hoist Division - “xvii, nos 











Cordley 
Standard “‘C’’ Models 


7. different units—air cooled, Cordley Compact Water Cooler 
water cooled, explosion- Where space is at a premium, in 
proof. Dual hand and foot stores, small plants and schools, 
controls are failure proof, this model gives big cooler capac- 
operate mechanically. Also ity—yet takes just one square foot 


special low-height model. of floor space. Also available in 
Coolers available in capaci- bottle type. 


ties up to 27 gallons per hour. 








Cordley Remote Coolers 


6 models, 4 air-cooled, 2 
water-cooled, deliver 


. 
S 1 f Kis d from 6 to 23 gallons per 
e( : si hour to remote foun- 


tains. One cooler serves 


several fountains. Spe- 


the best water cooler only 624" deep ~ ft 


for the job 7 construction. 








from the complete line of 


(Soerdley) COOLERS 











There’s a quality-built and guaranteed 

Cordley Water Cooler for any drinking water need. 
For industrial, commercial, recreational, educational 
and medical use, you can specify the 

Cordley Cooler that fully meets your budget, 


space, location, and capacity requirements. — Cordley Hot and Cold 
ge Water Dispenser 
Model HCH-5 with 
Ee ae refrigerator compartment 
THE FAMOUS CORDLEY FIVE YEAR GUARANTY | All the refreshingly cooled 


A new cooler will be supplied if a defect occurs in 1| t+ oe yorwed to a 
the hermetic factory-sealed refrigeration system or - hus gerbe A aie ait teal 
cooling tank and freight will be paid both ways i . ’ ar ¥ oe oot cite Mle 
within continental U.S. Many other parts also pro- ‘| onante to tiv “naftes, hace” 
tected for 5-years in this unique guaranty. (Copy problem. Employees can 
supplied upon request. ) quickly make the hot drink 
they prefer, right in their 
x work areas. Storage compart- 

Ask your Graybar representative to give you full details " ae keeps rte and 
on the Cordley line of top-quality, guaranteed Water Coolers. lunches, drugs and biologicals 
. f 59 at refrigerator temperature. 

Or write for Catalog . - Freezes two trays of ice cubes. 

Also available in bottle type. 

















The lens box only DAY-BRITE could bring you 


PATENTS PENDING 


UNI-FRAME 


Reduced 25%...plus great new improvements 


Exclusive: Single tapered frame fits ceiling flush. No plaster frame needed. 
No light leaks. 


Exclusive: Reversible knurled nut and adjustable mounting brackets for easy installation. 


Exclusive: One-piece deep drawn contoured reflector equalizes light distribution 
over square area. 


Exclusive: One box size in two look-alike series for 100 to 300 watt lamps. 


Jewel-like beauty—modular flexibility—your cost reduced 25%. 
For more about Uni-Frame call your Day-Brite representative 


listed in the yellow pages. DECIDEDLY BETTER 


DAY-BRITE 


LIGHTING FIXTURES 
Day-Brite Lighting, Inc., 6248 N. Broadway, St. Louis 15, Mo. 


530 Martin Ave., Santa Clara, Calif. 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 











For qualities beyond your specifications — 


ONDULETS... 


made only by Crouse-Hinds 


You'll find Condulet electrical equipment in two out of 
three plants across the country. It’s there because electrical 
engineers have discovered that it provides more than 
standard performance. 

And no wonder. Only Condulet rigid conduit fittings 
have all these features: 


WY The wedge-nut cover fastener. 
V Longer hubs for a better wrench grip. 
Y Taper tapping to match ASA standard tapered conduit 
threading for a rigid joint that will not loosen. 
VA triple long-lasting finish that exceeds Federal govern- 
ment and U.L. specifications. 
* CONDULET is a coined word reg- 
istered in the U.S. Patent Office. It 


designates a brand of products made 
only by the Crouse-Hinds Company. 


@ CONDULET” 


Y A smooth, integral bushing to protect cable insulation. 
Y Feraloy, a special alloy that is strong, resists corrosion, 
and gives full, sharp threads. 


For installations where aluminum, plastic or plastic-coated 
conduit is used, we can supply either copper-free aluminum 
or plastic-coated Condulet fittings as required. 


@ Next time you order, specify Condulet equip- 
ment. From the simplest fitting to complex motor 
controls, the name “Condulet” and the Crouse-Hinds 
trade-mark are your assurance of receiving the finest. 


CROUSE @ HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 


se-Hinds C any of Canada, Ltd., Toronto, Ont. 


ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) @ FLOODLIGHTING 


@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
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This is a distributor 
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Round the clock service 
and technical teamwork 
pay off in Missile Town’ 


~ 


Meet Paul W. Thompson, 
manager of Graybar 
Electric Company’s 
Huntsville, Alabama 
branch office, who uses 
service and technical 
teamwork to keep pace 
with the missile boom in 
“The Space Capital of 

the Universe.” 


“The advent of the space age 
has changed the face of this whole area. Here at Hunts- 
ville, giant Redstone Arsenal and its rocket and missile 
programs have brought a soaring increase in popula- 
tion—from 12,000 to 70,000 in the space of only four 
years. We do plenty of business with the scientists at the 
Arsenal, but the biggest challenge has been in keeping 
up with the pressing demand for new school buildings 


that’s come with the phenomenal population growth.” 


“Getting the school business is a full time selling job,” signaling systems, clock systems, or anything electrical. 
says Thompson. “I spend more time with contractors and It’s not the kind of relationship you build up overnight— 
architects than with anybody. We’ve been pretty success- we've built it on a reputation for service, quality, confi- 
ful in getting them to think Graybar when they think dence and technical help.” 





We all worked together on specifications, bids, supplies, and in- 
stallation. Dick Kingston, the Edwards rep, was due for the final 
check out on the installation—an extensive clock system—on a 
Thursday. Then the schedule was changed. The inspectors were 
due Wednesday. I called Graybar on Monday. Thompson checked 
with Kingston in the Edwards Atlanta office and he was on the 
spot Tuesday morning. The system checked out fine and every- 
one was happy—most of all, the Madison High Principal. We've 
got four school jobs going right now that are going to have 
Edwards systems supplied by Graybar. This is a team that’s too 
good to break up!” 


Thompson (center), Bill Seale, manager of Miller Electric Co. 
(right), and Dick Kingston, Edwards technical representative 
(seated), work out the best method of tieing-in a new Edwards 
clock system for a recently built wing of an old school. Here, 


the problem was an existing bell system much reworked and 


improvised. 


“T rate technical help way up on the list,”” Thompson says. 
“We've found this pulls a lot of weight with the con- 
tractor. We want them to know they can always count on 
us for assistance with the knotty problems—just as we 
know we can count on manufacturers’ local technical 
reps, like Dick Kingston of Edwards, to fill out the tech- 
nical team that licks these problems.” 


Thompson, Seale, Kingston, and Joe Quarles, Miller Electric's Elec- 
One of the fastest growing electrical contracting firms in trical Superintendent (right), check out Edwards program system with 
Huntsville is Miller Electric Co. Manager Bill Seale has ™¢dison Pike High School Principal, Louis J. Morris (center) 


this to say about Graybar’s service: “Graybar can get me 
anything | want—and provide the kind of assistance we 
need—without a lot of wasted time running around. We've 
found that Paul Thompson or any of his staff are avail- 
able any hour of the day or night to help us with tough 
installation or parts problems.” 


“We know we can count on 
Graybar for service—real serv- 
ice,” Seale says. “Many times 
we've been faced with a crisis 
and have had to call Paul 
Thompson the day before we 
needed figures for our bid—he 
alwayscomesthrough. Takethe 
Madison Pike High School job 
—here’s where teamwork be- “Quality, confidence, service, and technical help—most of all team- 


work by distributor, contractor, and manufacturer—that’s the formula 
manufacturer really paid off. = that’s paying off in Missile Town!” 


} y 
The Edwards Company believes that distributors { DW ARDS 
have an important but sometimes under-rated job 4 h 


to do in the electrical industry. Often we run across 


tween contractor, supplier, and 


men in distributing like Paul Thompson of Graybar Specialists in signaling since 1872 
‘ af. AT & : Os « 


CONTROL + COMMUNICATION + PROTECTION 


Edwards Company, Inc., Norwalk, Connecticut 
(In Canada: Edwards of Canada, Ltd, Owen Sound, Ontario 


Electric Company who are doing their job very 


well indeed. We're glad to be able to relay their ideas. 





NOW! only 20 SECONDS 
to ANCHOR to BRICK and CONCRETE 


COMPLETE... HOLE and ALL with 


FOR CONDUIT 


33° 
. y; 


FOR DUCTS 


FOR UNDERGROUND SUBWAY CABLE 


ONLY 3 STEPS 


Drill Hole (same diameter as anchor) 


Use DIAMIDE or Di-Forge Drills 

Put hardware in place. Insert DHD Anchor 
THRU Hardware 

Insert Nail and Hammer Home 


Would you like to put this anchor to a real test? Let us send you a 
box of 25 without charge. Try them and test them on a job. 


Would you like to have a trained anchoring man contact you to help 

you solve some particular problem. Our representatives are located at 

FORGED ALUMINUM NAIL-TYPE ANCHOR ASSEMBLY these convenient industrial centers and are available for consultation: 
soe oe ah ts Gtieens ae Atlanta, Boston, Chicago, Dallas, Denver, Detroit, Los Angeles, 
eee 6 ee ee eee . New York, Philadelphia, Pittsburgh, San Francisco, Seattle, St. Louis, 


Size range: Yi” to 'A” dia. %*” to 3'A” 
length. Exclusive internal rib con- Washington, D. C., also Montreal, and Vancouver, Canada. 


struction provides variable, radial 
expansion to compensate for ir- Please send me your catalog sheet. 


regularity in hole diameter. KY" xh” si 
eo x size 


e)7-Nle), ie 4.7 \. t-jle), m-le) My meee). i_7-\. bam. (om 
Garwood, New Jersey 








ECON<“FUSES 
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The fusible links open the circuit im- 


- s 

INSTANTANEOUS ACTION with th X i IV 

ON SHORT CIRCUITS 
mediately when a dangerous short ; 
develops. The multiple restricted fus- 
ing areas cause the heavier sections 
to drop out in metallic form com- * STOP NEEDLESS FUSE BLOWS 
pletely severing the circuit. 


mena oma © MINIMIZE COSTLY DOWNTIME 
J © ECON SAVES MONEY ON FUSING 


© EXTRA PROTECTION AGAINST BURNOUTS 


3 

















Exclusive Econ Alloy thermal element 
takes harmiess overloads up to 500% 

. gives predetermined delay action 
cee ey one Senne mere In Econ's Super Safety Zone you'll find an important difference 
in action...a money saving... circuit protecting action that 


spells lowered costs all down the line. 
IT’S THE EXCLUSIVE ACTION IN In this Super Safety Zone, harmless or temporary overloads are 
ECON'S SUPER SAFETY ZONE carried through an exclusive Econ Alloy Element which delays 
that makes the Important difference blowing to a predetermined time limit. When overloads exceed 
f the time limit, Econ Alloy breaks the circuit with fast action. This 
Super Safety feature costs you nothing extra...Another good rea- 
n why it's always extra economy to insist on ECONOMY Fuses. 
Available in knife blade or ferrule type from 0 to 600 amperes, 
250 and 600 volts. Underwriters’ Laboratories listed. 


Write for ECON Dual-Element Catalog S-60. 

















it’s always extra economy 
to call for 








When an overload exceeds the predeter- 
mined heat and time limits, Econ Alloy re- 
acts instantaneously . .. changing directly 
from solid to liquid. The usual intermediate 
plastic stage is completely eliminated. Pro- 
tecting action is fast and complete with 
Econ's Super Safety Zone. i 





ECONOMY FUSE AND MFG. CO. 


2717 Greenview Avenue, Chicago 14, Illinois 


VEIOFP 


ASK YOUR ELECTRICAL WHOLESALER FOR ECONOMY FUSES... THE COMPLETE FUSE LINE 








Here Is 70 


You designed ct! 


FEDERAL custom tailored the Vibratone to your expressed wish 
and suggestions for a good looking, compact, durable, 
trouble-free horn signal. 


Vow you can have tt! Arere cs your horn that - 


fits any 4” square outlet box 
is self tuning 
has full-range volume control 
installs almost instantly 
is extremely compact 

® has attractive appearance 


The modular design lets you add accessories, including many 
standard wiring devices for flush, semi flush, surface, 
concealed conduit, or weatherproof mounting. 


A delight to contractors and electricians! One horn serves all purposes! 
Save money by substituting the FEDERAL +350 Vibratone Horn. 
Your distributor can furnish it. Insist upon it. 


7t's competitively priced, Write for full detadle, 
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CABLE STRAIN CLAMP 
Capable of withstanding a direct pull of over 12,500 lbs. before 
slipping, this clamp can be furnished either with eye or clevis. 


SUSPENSION DEVICES Three clamp sizes accommodate all cable sizes from 1/0 to 1,500,000 
c.m. Constructed of malleable iron, this clamp has a high ridge 
ARE TIME AND COST SAVERS across the center of the cable channel and a U-bolt at each end. 
By eliminating the need for punching, drilling or 
burning through beams in order to hang electrical 
mountings . . . Efficiency Suspension Devices can 
save you time and expense on practically every 
construction job. 
BUSHING SUPPORTS BUSHING MESSENGER 
SUPPORT 


. This support is designed to 

\ { } suspend wire or cable from 
% ¢ : messengers where beam 

j + see mounting is not possible. This 
4. <i support is a combination of 

our Type G Bushing Support 

e ~ with strip steel messenger at- 

tachment. Furnished complete 

_ en , with malleable iron support, 

‘ steel messenger attachment 

. and all bolts. as illustrated. 


TYPE G TYPE VG TYPE VB 
Designed to eliminate the drilling of holes for mounting, these sup 
ports are adjustable to any angle. Made of malleable iron with 
highest quality split porcelain, they are furnished for AC-DC serv- 
ice to handle 5/16” to 23%" cable. Type G is clamp-mounted while 
Type VB and VG bolt mounted through its circular base. 


BUSHING RACKS AND SUPPORTS NESTED BUSHING 


RACKS AND SUPPORTS 

Simply and compactly designed 

n to carry conductors equidistant 

from center to center. Each 

bushing is a separate unit, al- 

. Y lowing independent installation 


Availabl se ~~ ks for AC pc J _., of each cable line. Available in 
vailable in 2, 3, 4, 5 an ushing racks for or service. 

Only a single bolt is required to support the bushing and clamp the 2, 3, 4, 5 and 6 bushing racks. 
support to the rack. For 5/16” to 23%” wire sizes. 


CONDUIT HANGERS 
8 Correctly designed for carrying armored cable or 1/2" to 214" pipe 
SUPPORT along open steel construction. Radiating ridges and the five point 
gripping surface keeps the pipe suspended dead center, with the 
set screw above permitting the cable or pipe to be carried at any 
angle. Made of highest quality malleable iron. 
ADJUSTABLE ) 
INSULATOR f 
SUPPORT j } 
f 1. 


EFFICIENCY ELECTRIC AND MANUFACTURING COMPANY 


Write for Catalog EAST PALESTINE, OHIO 
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Your Choice of these Distinctive Treatments 
@ 2 or 4 lamp units, only 312” deep 


@ Hinged one-piece enclosures 
® Regular or translucent sides 
@ For 48” rapid start lamps 


ALBA-LITE GLASS ONE-PIECE PLASTIC LOUVER 
Especially suitable for modern low ceil- 
ings, the 60th Anniversary Series em- 
bodies simplicity in design, glare-free 
visual comfort and efficient light utiliza- 
tion. This versatile series offers unique 
advantages to cost-conscious contractors. 


ONLY TWO BASIC PARTS TO INSTALL 


LOW BRIGHTNESS LENS DISHED PLASTIC 


1 Compact Chassis _ 


2. One-Piece Enclosure 








TRANSLUCENT SIDES 
The lightweight chassis is easy to handle. Hinged en- 
closure is furnished ready for installation . . . no small 
parts to assemble. 
REGULAR SIDES 


Garden City Plating and Manufacturing Company 
2475 Elston Avenue « Chicago 47, Illinois 
In New York City—48 West 48th Street 


In Los Angeles—Garcy Western Corporation, 3912 Broadway Place 
In Canada:—Garcy of Canada, Ltd., 1244 Dufferin Street, Toronto 





GENERAL CABLE 
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the largest independent 
manufacturer of electrical 


WIRES and CABLES 


j QUALITY PRODUCTS to cover every wire 


and cable requirement. 


a 

/7 e BARE AND WEATHERPROOF ‘> e POWER AND CONTROL CABLES 
Copper and Aluminum Rubber and Thermoplastic 

Asbestos, Varnished Cloth 


e PORTABLE CORDS AND CABLES 


Q dye SAFETY MINERAL INSULATED 
“? « SERVICE CABLES \? WIRING SYSTEMS 


ON 


i “> » BUILDING WIRES AND CABLES, 
~~. Rubber and Thermoplastic , 





for quality and service... specity GENERAL CABLE 


GENERAL CABLE CORPORATION, 420 Lexington Avenue, New York 17, 





Quick and Easy to Install... 
Superior in Quality 
GRINNELL Conduit Hangers and Supports 


cir|¢ 


C-Clamp Hanger (Fig. 86) One Hole Clamp (Fig. 126) G-Clamp Hanger (Fig. 92) 


Wrought Stee! Concrete Insert (Fig. 280) 


Light Duty U-Bolt (Fig. 120) Adjustable Wrought Ring (Fig. 269) 


HUH 


~ 


The oldest and largest manufacturer of pipe hangers 
now offers a complete line of rigid hangers and sup- 
ports for runs of single conduit. Shown here are a 
few items from this line. Among the advantages you 
get with Grinnell Hangers and Supports for conduit 


use are... 


FAST INSTALLATION 
Functional design speeds installation and simplifies 
erection of conduit. 


STANDARD SIZES 


Grinnell Hangers are offered in a full range of sizes. 


TTTTALLLLTL LARA LLL LRA 


PROVED DESIGNS 
Carefully designed,these hangers assure neat instal- 
lation and safe performance. 


DEPENDABLE QUALITY 
Exacting standards control quality of hangers from 
start to finish. 


CONVENIENTLY PACKAGED 
Most Grinnell Hangers may be had in clearly labeled 
cartons for more convenience, at no more cost. 


PRICED RIGHT 
With all these extra benefits, Grinnell Hangers cost 
no more. 


Ask your Graybar Distributor for Grinnell Hangers and Supports. You benefit 
from more than 100 years of hanger specialization when you insist on the Grinnell 
name. Grinnell Company, Inc., 277 West Exchange St., Providence 1, R.I. 


GRINNELL, AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 








LOAD-BREAK OIL 

SWITCHES provide 

cable system flexibility 

ps . oieanen “9 Sect al ze sine 

e q U | p an e Nn t j ibution system with Type “RA 
i-break oil switches. Isolate 


e faults and restore servic 


of Drove d ~ ual au 
dependability 


SPLICING KITS, pre-engineered 

tome -t-0 2M ileal tale Maalelal-34 

Each item supplied in the 

correct quantity for a 

properly designed joint. 

Time and expense of se- 

curing various items from 

different sources are 

saved. Accumulation of 

dead stock is avoided; no 

waste. All materials kept clean and ready for use. 

Flog e-yelivollalem aiar-lel-1i-1e Mola -t-FSAlel-aldliler-} lel Pe Or. lel 
splicing costs can be determined accurately. 


Send for series “J” bulletins 


OIL FUSE CUTOUTS 


fey \ | Mm -le> 4 -t-} 
Practical and economical stand- 
ard and special designs for 
splicing, interconnecting or sec- 
tionalizing cables with solid, 
bolted, link, or fuse connections. 
Send for series “B" bulletin. 


Sodertite, capnut 
disconnecting 
Solder, clamp, or 
press-style con- 
nectors for copper 
conductors; press- 
style for aluminum 
conductors. Wip- 
ing sleeve or stuff- 
Tale Mm ole) a@mmet-lell- Mn -1ane 
trance seals. Con- 
~ duit and armor 
fittings. 
For detailed informa 
tion on the complete 
G 4&4 W /ine send for 
series “A” bulletins 


G&W ELECTRIC SPECIALTY CO. 


3500 W. 127th Street, Blue Isiand, I/il. Representatives in principa ties of N. and 


: as 
Canadia y 


Powerlite Devices, Ltd., 





NOW:--GLoBeE oOFFERs... 


two new INTERCHANGEABLE trays 
for support of cables, wiring and tubing 





* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction Pat. Pending 


* Complete accessories for 
SPEEDIER Installation 


* No sharp edges to damage cables 
* Complete interchangeability 


Now, for the first time, two types of 

cable trays, one a ladder type and the 

other a basket type, are available to be 

used INTERCHANGEABLY at any 

given location, depending on the type 

and weight of the cables to be suspend- 

ed. The advantages of each type tray 

can thus be used to the fullest extent. 

Globetray, the ladder type, is intended 

for use where festooning is not a prob- 

lem, while Cable-Strut, the basket type, (One-piece construction) 

is intended for the support of communi- 

cation wire, instrument tubing and control cables in automation applications. 
These two cable trays have been thoroughly field tested in hundreds of 

large industrial installations, in new plant construction, in power plants, in 

modernization, and for power distribution in all types of manufacturing 

processes. A new catalog, just off the press, gives full information and in- 

stallation techniques. Ask for your FREE copy today. 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 


_ “Gratings” or “Conduits” for the one nearest you. 


PRODUCTS DIVISION 


i fp 2 
Ghe GLOBE Company MANUFACTURERS SINCE 1914 


4032 SOUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS 


























MORE 


NEW WAYS TO CUT JOB COSTS 


with Greenlee timesaving tools... 


NEW, FASTER CONDUIT BENDERS 
full 90° bend with one ram stroke 


New Greentee No. 883 Lightweight Hydraulic Conduit 
Bender quickly makes accurate bends in these eight sizes of 
conduit: !4"-3”.. . up to 90° with one ram stroke. Hand-pimp 
or power-pump operated 

One set of rotating supports for all eight conduit sizes . . . 
supports also serve as rollers for wheeling bender from job to job 

Positive-locking support pins cannot come loose. Conduit 
easily inserted and removed from front of bender 

Bending gauge included for accurate results with minimum 
calculations. A compact, lightweight, portable tool for faster, 
lower cost conduit work. GreeN.ee Lightweight Bender line 
includes three models for 14" - 2”, 14" - 3” - 4” conduit. 


. and 14” 
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NEW, FASTER KNOCKOUT TOOLS... 
no pre-drilling or step-up punching! 


New Green er One-Shot Knockout Punch Drivers save many 
dollars on conduit installations. Lightweight, easy to carry, 
powerful. Fast one-man setup and operation 

““C"" frame fits around junction box and 8” deep throat lets 
you position punch exactly where needed. 

High-strength aluminum frame provides ample rigidity for 
slicing through 10-gauge steel with a few strokes of the 
hydraulic pump 

Two sizes: No. 1731 fits Greener Punches 14", 34”, and 1” 
with special dies. Weighs only 15 lb. No. 1732 fits all GREENLEE 
Punches and Dies !5” - 4”. Weighs only 35 lb. Both models 
operated with hand or power pump 


NEW RATCHET 
HAND BENDER 


For quick, easy bending 
of “2”, %”", 1” conduit 
up to 90°. Ratchet ac- 
tion permits short, pow- 
erful strokes. No. 1800 





NEW RATCHET 
KNOCKOUT PUNCH DRIVER 


Anti-friction, fast-lead 
thread gives 6 to 8 times 
faster action than ordi- 
nary wrench method. For 
all GREENLEE Punches 
Y2” - 3”. No. 1804. 





00010 aa? 


HYDRAULIC DRIVER 
AND KNOCKOUT PUNCHES 


The right combination for 
making conduit openings 
in seconds. Driver avail- 
able separately or in 
handy sets with GREEN- 
LEE Knockout Punches. 





PORTABLE HYDRAULIC 
POWER PUMPS 


For GREENLEE Hydraulic 
Conduit Benders and 
Knockout Punch Drivers. 
Fast approach, automatic 
change to high-pressure 
drive. 


SEE YOUR ELECTRICAL DISTRIBUTOR for complete information 
on these and many other timesaving GREENLEE tools for the electrician. 


GREENLEE TOOL CO., 1761 Columbia Avenue, Rockford, lilinois 
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PRECISION-MADE 
BORING TOOLS 


A complete line of power 
and brace bits for elec- 
trical work. New hex 
shank power bits give 
positive drive without 
slippage. 


Jaro earn 


— 





STANDARD 
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| STANDARD TYPES & SIZES 


H1200 Type 
164 sizes 
from 4x2x2t048x%6x17 


FLAT FLANGED BOXES 
H8000 Type 
87 sizes 
from 424x310 36x 36x12 


HINGED COVER BOXES 
43200 Type 
128 sizes 

from $x5x3to36x36x 12 


FLANGED RECESSED COVER BOXES 
H7000 Type 


51 sizes 
from 4x4x3t0 30x 24x12 


CHECKERED COVER SIDEWALK BOXES 
HS800 Type 


53 sizes 
from 6x6x4to36x24x 14 


STANDARD BOXES ore of strong, dense cast Iron—hot dip galvanized for long 
service and attractive appearance. Weatherproof truction—rubber-gasketed 
Closure prevents entry of rain, snow, sleet or dust under normal conditions. 





ELECTRICAL PRODUCTS CO., INC. 


27 Long Avenue, Hillside, New Jersey 
Telephone: ELizabeth 4-7837 





... CAST BOXES’ BY HOPE 


CUSTOM VARIATIONS 


You can specify any of these modifications in standard BOXES by HOPE 
have them factory-made at moderate cost-and get prompt delivery. 
Ss ry 


ORILLING— 
or drilling and tapping— 
of conduit entrances 


BOSSES— 
to provide extra thickness 
for five-thread conduit entrances, 
Drilled and tapped to specification 
if desired 


SPECIAL GASKETS — 
Neoprene for fungus resistance in hot, 
humid climates * pure gum for extreme soft- 
ness and resistance to special acids * 
Vellumoid for resistance to oils and fats * . * 
graphite-free compressed asbestos 


for installation near boilers or steam pipes 


MOUNTING LUGS 
drilled for bolts 


INTERIOR MOUNTING BUTTONS— 
—tapped blind 


to specified centers SS 


AND ... you can order these custom modifications, as well as 
standard BOXES by HOPE, conveniently and quickly, through 
your locai electrical distributor. 


* OUTLET BOXES AND FITTINGS * JUNCTION AND PULL BOXES ° 
HINGED CABINETS * TERMINAL BOXES * EXPLOSION HOUSINGS 











EXPLOSION HOUSINGS BY HOPE 


have been extensively used in Class 1, Groups C and 
D hazardous locations, such as chemical, petroleum 
and powder plants, pump rooms and paint plants. 


GET THE FULL STORY ON BOXES BY HOPE — 
WRITE ON COMPANY LETTERHEAD FOR CATALOG 














the size, 


type, 
Rugged construction. Regular wiring. 


ra ting, Wide range of types and ratings. 


guality.. 


for faster, safer wiring. 


m 
pe Screwless terminals and dead front 


The same high quality in midget size. 
Many O.E.M. uses. Wide selection of 
types and ratings. 


f 


Illustration, above, shows size relationship of a Hubbell 
4-wire, 50 amp. ‘Twist-Lock'’ cap and a midget 2-wire, 10 
amp. “Twist-Lock'"’ cap...a good indication of the wide 
range of sizes and ratings available. 


Twist-lock wee 


... for every purpose 


“Twist-Lock”’, first and still the finest locking connector 
made, is designed for portable electrical equipment requir- 
ing constant contact pressure and safe, secure locking Non-i geable with 20 amp. units. 


protection and convenience. It is ruggedly constructed Prevents interchange between 20 and 
: 7 es: . a 2 30 amp. service. Screwless terminals 

to withstand abuse and provide long life service. ‘“Twist- aud. dead tam. 

Lock”’ offers many wiring features which simplify installa- 

tion and eliminate costly service call-backs. 


For 125 v. grounding only. Non-inter- 
changeable with regular “Twist-Lock”. 





8S DIFFERENT LINES 

“Twist-Lock”’ represents the safest and most complete 
quality line of locking connectors ever developed. Caps, 
connector bodies, motor bases and receptacles are available 
in the eight different types and sizes shown at right, and 
in ratings to conform to your electrical specifications. 


In 600 v. A.C. and 250 v. D.C. Solder- 
less connections. Metal cord grips. 


Every cap and connector body from 10 amp. to 50 amp. is 
now available with “Seal-Tite’’ rubber covers for weather- 
proofing purposes, protection from dust and dirt or from 
hard knocks and rough usage. 


HARVEY HUBBELL, INCORPORATED peble AS ee 


Lock” or any other device made. Used 
BRIDGEPORT 2, CONNECTICUT + IN CANADA: SCARBOROUGH, ONTARIOBMBBCD OST UULTE 














These individual cable lugs, each with 


on all I-T-E 800 ampere breakers 


MOLDED CASE CIRCUIT BREAKERS 


an Allen head locking bolt, make connection 
of cables far easier and provide a much sturdier, neater assembly. An exclusive 


UL approved for service entrance equipment. 


SEVERAL EXCLUSIVE I-T-E FEATURES COMBINE 
TO SAVE YOU MONEY 


WHEN INSTALLING CIRCUIT BREAKER EQUIPMENT 


In designing molded case circuit break- 
ers for higher capacities, for example, 
1-T-I 
the difficulties inherent in making large 


design engineers recognized that 


multiple cable connections had to be 
considered. Pictured above is their solu- 
tion—*‘‘stacked” lugs for time-saving 
installation. No need to fight clumsy, 


unyielding cables. 





I-T-E enclosures, too, have exclusive, 
built-in features which greatly facilitate 
installation of circuit breaker equipment 
—saving additional installation time. 
And since time is certainly money these 
days, consider the time-saving features 
pictured here and you'll see how I-T-E 


can save you money even before your 


1-T-E |-T-I 


breakers are in service! 











1-T-E enclosures are side-hinged—no need to 
remove, or prop up, the cover. It is neverthe- 
less easily removed, the hinge being of the 
pin-and-socket type—lifts off and on readily. 









Field checks indicated that the addition of a 
supporting bracket would be a big help in 
installing larger breakers, and this feature is 


now added on all large-size enclosures. 


To facilitate drilling holes of the desired size 
and position, end-plates of larger enclosures 
can be unscrewed and removed. Drill to 


your exact conduit needs. 





Circuit Breaker Company, 1900 Hamil- 
ton St., Philadelphia 30, Pa. Jn Canada: 
Eastern Power Devices Ltd., Port 
Credit, Ont. 


I-T-E CIRCUIT BREAKER COMPANY 
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At His Finger Tips (and Yours). Ilg’s “One-Name-Plate” Not a Ripple at 1140 revolutions. Put a glass of water on 
guarantee covers both the Ilg-built self-cooled, direct-connected an Ilg direct-connected, self-cooled propeller fan and you'll 
motor and the dynamically balanced, patented “Q” Type fan see how vibration-free a fan can be at full operating speed. 
wheel. Notice: not a ripple! 





Follow the Arrows and you'll see why Ilg-built self-cooled 
motors stay cleaner, run quieter, last longer. Vent pipe brings 
in clean outside air; pressure cools direct-connected motor... 
exhausts air at front of fan. Motors never run hot. 


Quiet in the Carton, Too. Ilg self-cooled, direct-connected 
propeller fans not only rum without vibration . . . they arrive 
on the job site in perfect shape. Ig “vibration-tests” fans in 
shipping boxes and cartons. No chance for cargo shift. 


ILG ELECTRIC VENTILATING COMPANY 
2879 N. Pulaski Road, Chicago 41, Ill. 

Offices in 57 Principal Cities 

Member of Air Moving and Conditioning Association Inc. (AMCA) 
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..-for rapid installation, 
rugged reliability 
and prolonged life 


Jefferson transformers 
and ballasts 


MERCURY LAMP BALLASTS 

The world’s most complete line of bal- 
lasts for street lighting, outdoor and 
indoor commercial and industrial mer- 
cury lamp installations . . . outdoor 
models include Jefferson’s exclusive 
moisture-proof Aqualift Sealant. 





DRY TYPE TRANSFORMERS 
FLUORESCENT LAMP BALLASTS Available from 50 VA single phase 
Many design and manufacturing safe- transformers up through 300 KVA 3- 
guards insure the low noise level of phase units. There’s a Jefferson dry 
every model in this complete line. type transformer to fit your needs. 





JeffersOn ELECTRIC COMPANY 


Jefferson Electric Company, Bellwood, Illinois 





VOLTAGE 
TESTER 


“Easy Tester" 
2-ways safe 


This is a voltage tester that 
protects you two ways! It has 


g oO  @ ) LS an sai 
a good way to cut costs — ee both a neon test lamp and a 
k d calibrated solenoid indicator 
th WwW ; . . . each independent of the 
iru faster better or by other. No chance of failure 
the Man- -on- -the Job! ter mount for the prod keeps 
the indicator always in the 
line of vision. Case is of 
tors and electricians coast to coast consider Ideal tools “standard” plastic, with no external 
equipment for ease of use and efficiency on the job. metal. Molded prod handles 
s have “No-Slip” safety rings, 

‘Get exactly the tools you need—when you need them. It’s fast 
Prods when not in use are 
everything in electricians tools. Shown here are just a few items completely shielded in case. 
from the complete Ideal line. Tests 110 to 550 volts AC— 


to detect voltage. Handy cen- 
Ideal Wiring Tools help woes men do a better job faster. Contrac- double strenath scomioss 
are mounted on 30” leads. 
and economical, just specify Ideal—one dependable source for 
110 to 600 volts DC. 


Low Cost 
WIRE STRIPPER 


FISH TAPE REEL and 


PULLER 


Strips wires from 10-18 ga. cleanly, quickly, 
and easily. Also used for cutting and “Jooping” 
ut Oo \ wires. A handy addition to every electrician’s 
do the job in 50% of the time as com- tool kit. Sturdy, compact-constructed of hard- 
pared to hand fishing . . . like an . i ened steel for rugged duty and long service life 
extra arm or bigger muscles. And i } ics as lh ans : 
they may save your life—because the i | Contoured plastic grips for easy handling and 
tape is always in reel or conduit. It { } safety. Overall size 6”, Flat design for easy tool 
can’t ever spring loose into “hot” 4 kit and pocket fit 


wires or moving machinery. Also, no 
‘‘E-Z'? STRIPPER 


cuts, skinned fingers or lost time! 50 
6 models including *UF cable stripper 


to 200-foot lengths — all tapes of 
{ Used more, liked more and sold more than any 
FISH TAPE x stripper we know of. Rugged, all-steel and as easy 


finest oil tempered flat spring ‘steel. 
WINDER “ to use as pliers. They are so designed that they can’t 


The big grip that takes most of the 
work out of fishing. Actually lets you 





damage wire or crush stranded wire ends, beceues 
of their automatic lock. Replaceable blades are of 
hardened steel. Six models handle all wire gauges 
from No. 8 to No. 26, also 300 ohm TV down Jead 
and most non-metallic sheathed cable. The stripper 
for heavy-duty work 


“Fishing” made easy 
Just roll it around our 
IDEAL Fish Tape Reel. 
Spreads the Reel housing, 
so that Tape reels in or : 
out much more easily. ‘ ; *“E-Z" UF cable stripper strips the outer sheath 
Just rotate the handle. wig and web, then the inner conductors (2 or 3 
Double rollers hold the : wire, 12 or 14 ga.) from non-metallic sheathed 
Winder in place. Three en ae cable—without cutting, nicking, or other dam- 
sizes fit all IDEAL Reels. > Ge age to wire ends, 


WIRE LUBE 


Less Work, Strain, 
and Danger of Insulation Breaks! =~ A new tool for maximum safety in pull- 


ing cartridge-type fuses and in checking 
IDEAL Wire-Lube actually lubri- electrical connections. Sure-grip dielectric 


cates wires and cables just like the plastic handles make fuse pulling faster 





CUDEAL COMBINATION FUSE PULLER 
AND TEST-LITE 


oil you use in your car to lubricate 
bearings. It lets you slide wires in- 
to or out of conduit easier, dries 
to a fine powder, is as gentle on 
your hands as a fine soap. It is non- 
combustible, non-corrosive. For use 
on rubber, lead or plastic covered 
wire or cable. Available in 1 quart 
cans to 5-gal. pails. 


IDEAL 


ae) 7 aS 


Positive testing is assured by built-in resis 
tors which limit current flow through the 
tester. Test capacity from 100V. to 600V 
AC or DC. Designed for use on fuses up 
to 100 amp., 250 volts and 60 amps., 600 
volts, 


INDUSTRIES, Inc. 
1041-B Park Avenue, Sycamore, Illinois 





JOY ELECTRIC PRODUCTS 
FOR YOUR BEST CONNECTIONS 


Put quality on the line with Neoprene encased electrical 
connectors and devices by JOY. Consult your nearby 
Graybar Man now about JOY safe, durable, and 100% 


- 

watertight products. Molded-to-cable designs especially 

PO sso “< suited to provide ultimate in tough moisture-sealed 
— g b.,) construction. 


Send for the Bulletins you need Today! 


PRODUCT 
CLASSIFICATION GENERAL DESCRIPTION 





JOY “Change-out” Connectors. Mount di- 

rectly on panels, ducts, outlet boxes, contro! B68 
equipment, etc. Available with 2 thru 4 
contacts, up to 20 Amps., 600 V service 


JOY Type “V" Welding Plugs. Attachable 
ELECTRICAL design. Supplied in one size that fits al! F44 
CONNECTORS cable from #4 thru 4/0 A. W. G. Locking 
engagement with water seal. 


See @O2 G8 OCH OG O CeCe HS O26 AE 


JOY Oval ‘Push-pull’ Connectors for elec 

tric lifting magnets. Neoprene molded-to- B71 
cable construction. Shatter-proof, moisture 

tight and distortion resistant. 





JOY ‘Precision’ switches. Choice of 2, 3 or 4 
wire units in feed thru or pendant st 
Hermetically enclosed in Neoprene. 
ELECTRICAL . . . . . . . . . 7 . 7 . 
SWITCHES a 
JOY Pendant style push-button 
switches for controlling electric 
driven hoists, etc. Housed in resilient Neo 
prene 





JOY ‘‘Low Voltage” lighting sets. Choice of 
8, 12, or 32 V. multiple outlet units @ 300 F45 
and 400 V. A. ratings. Submersible hand 
lamp assemblies on 25 or 50 ft. extension 
cords. 

LIGHTING 

EQUIPMENT . . . . . . . . . . . . . . 7 . . . . . 7 
JOY ‘“‘Shatter-proof”’ bulb sockets. Mount 
directly on standard 4” outlet boxes. Dam B71 
pen vibration, prolong filament life. 








JOY “Portable” and “All-Purpose” (bench 

type) direct heat cable vulcanizers for B70 
VULCANIZING replacing insulation and repairing jacketing 
PRESSES on rubber, rubber synthetic and Thermo 
plastic jacketed cable. Choice of voltages 


JOY 


JOY MANUFACTURING COMPANY 


ELECTRICAL PRODUCTS DIV., 1231 MACKLIND AVE., ST. LOUIS 10, MO. 
EXECUTIVE OFFICES — HENRY W. OLIVER BLOG., PITTSBURCH 22, PA. 





NOW! LOOK HOW MUCH YOU SAVE BY 
SWITCHING FROM COPPER TO ALUMINUM SE-U! 





COST COMPARISON—ALUMINUM VS. COPPER 





Service Entrance Cable 


Concentric Uninsulated Full Neutral, Braid Jacketed 
Underwriters’ Type SE, Style U, 75° C. Operation 





SERVICE 


Amp- 


eres ‘Feet 


20 
40 
60 
20 
20 





ALUMINUM 


Con- 


ductor 
Size 
AWG 


2 
2 
2 
2/0 
4/0 


Cost 
$ 


5.50 
11.00 
16.50 

9.46 
12.80 


Cable 





COPPER 


Con- Cable 


0 
ductor 
Size 
AWG 


Cost 


3 9.48 
3 18.96 
3 28.44 
1/0 22.24 
3/0 = 31.26 





SAVINGS 
WITH 


ALUMINUM 


% 


42 
42 
42 
58 
60 








sed on prices in effect as of January 1, 1959, 


pec 























Check the table .. . at today’s prices, braided alu- 
minum SE-U saves you money over copper right 
down the line! 


Note that the cost of #2 aluminum SE-U is 42% 
lower than #3 copper SE-U. With the trend to- 
ward larger sizes, savings with aluminum become 
even greater —up to 60% for 200 ampere service! 
Neoprene jacketed aluminum cables offer similar 
savings. 


FREE BROCHURE GIVES YOU THE FACTS 
Our new, free brochure, “KW Service Entrance 
Cable,” points out the distinctive characteristics 
of both braided and neoprene jacketed aluminum 
cable, and fully explains why this cable offers 
definite advantages over copper. 


It also describes and illustrates applications of 
SE-U Cable, as well as Single Conductor in 
Conduit, and contains a list of manufacturers of 
accessories for both applications. 


Get your free copy of this informative 8-page bro- 
chure now. Mail the coupon! 


oo 


rd 
KAISER 
\ ALUMINUM 


IF IT CARRIES CURRENT, Ke CARRIES IT! 


Kaiser Aluminum & Chemical Corp. 
Dept. 953-6 
919 N. Michigan Ave., Chicago 11, Ill. 


Please send your free brochure, 


“KW Service Entrance Cable.” 


Name 


Address 





For the fastest, easiest, most accurate 
way fo bend rigid or thinwall conduit 


YOU CAN BEND %4”—%4” and 1” 
CONDUIT EASILY WITHOUT CHANGING PARTS 


These are complete machines of all steel construction. No 
loose parts that can be misplaced or lost. The “Chicago” 
bender gives you perfect, smooth, uniform bends every time. 
It's simple to make repeat bends because our exclusive cali- 
brated degree scale (shown in circle) eliminates guesswork 
as to accuracy. Even 180° bends are simple and easy to 
make. When using a “Chicago” bender you always turn out 
professional work quickly without special skill. The accurate 
bending sector does the work and supports the full length of 
bend. Its low maintenance and light weight (66 Ibs.) make it 
a real on-the-job tool. When ordering without stand for 
truck or post mounting, clamp bars can be furnished. 


BENDING CIRCLES: INSIDE RADIUS: 
No. | No. IT 
Y,” CONDUIT OR PIPE ry EMT 3” 
%,"” CONDUIT OR PIPE 44%,” EMT 4” 
1” CONDUIT OR PIPE 5%” EMT 61” 


FOR HEAVY DUTY CONDUIT... 
BENDS 114” and 142” PIPE WITH EASE 


This is also a complete machine of all steel construction incor- 
porating a simple but extremely powerful toggle-ratchet 
mechanism which has been field proven for many years and 
requires no maintenance other than an occasional drop of 
oil. It's designed for real outdoor work. By using extension 
plugs, the No. 2 like the No. 1 will produce conduit ells at a 
considerable saving. Smooth offset are easy and fast to 
make. These machines will operate in any position where con- 
ditions make it easier to move the machine .. . yet the rugged 
stand gives solid support at a comfortable working height. 
The same type of degree scale (shown in circle) reads 
actual bend directly and makes repeats easy. Stands have 
built-in square and scale for checking bends. 


BENDING CIRCLES: INSIDE RADIUS: 

No. 2 No. 2T 
1%” CONDUIT OR PIPE 714” EMT 91” 
1%” CONDUIT OR PIPE 8%” ‘EMT 10%” 


EXCLUSIVE .. .CALIBRATED 
DEGREE SCALE GIVES YOU 


ACCURATE REPEAT BENDS 


1. Stand Sector 


_*® 


ia 


For full details 
get your copy of 
Bulletin No. 556...... 


2. Back plate Jaw 

3. Carriage bolt Degree scale 
4. Pawil release Square 

5. Handle 


LIDSEEN OF NORTH CAROLINA, INC. 
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EFFICIENCY IS HIGH 
WHEN THE TOOL IS A 


“The Taols You Swear By... Neuer Ad!” 


5\-B / 
¢ 


f : 
RATCHET PIPE 


+ 


| 


Ll ! /) FEATURES 
<'\'f> JAM PROOF 
<\\'f> AUTOMATIC “kick-out” hand or power 
<\\"j> MANUAL “kick-out” for short threads 


A 


Easiest and fastest pipe threader on the market today. Get 
a demonstration and you will see why NYE is the best. 








COMBINATION 

VISE STANDS 
Base designed so yoke vise 
parts (14” to 2144”) can 
be replaced by chain vise 
parts (14” to 4”), or vice 
versa. 


@ SEE YOUR JOBBER 





NEW HEAVY DUTY 

SELF LOCKING VISES 
Long Jaw Vises . . . a NYE 
origination. All yoke type vises 


have a pipe rest and benders 
on base. Sizes 44” to 414”. 


@ SEE YOUR JOBBER 





<j > “FOUR POINT” BALL BEARING 
; KNOCKOUT PUNCHES 


Cuts clean burr- 
less holes, fast. 
Coarse thread on 
screw drive (12) 
against (24) less- 
ens cutting opera- 
2. tion by 50%. 
~ ——— 
HYDRAULIC 


a4 63 


@ SEE YOUR JOBBER 


TRIPLEX SOLID DIE STOCK 


Excellent for hand or 
power threading. Sup- 
plied in two combina- 
Sams: 34" 3" « 
tions: Ms to 34” and ven vue 
i,” to 1”. OR 
CONDUIT 
@ SEE YOUR JOBBER DIES 





NYE TRIAD STOCK +50 


Can be furnished 
for Conduit or Pipe 
Threads Ve" to 
%" and Ye" 
to 14". Exclu- 
sive with NYE 


OF gp oe® 


@ SEE YOUR JOBBER 








ORANGEBURG 
CONDUIT 


aS 


* Orangeburg Standard Conduit with Flush Coupling 


Attached at Factory ...No Extra Cost! 


JOINS 26% FASTER 


Because there are no separate couplings to assemble on the 
job, Orangeburg’s new CA Conduit lays faster — costs less to 
install. In addition, there are no coupling cartons to handle 


transport or store, 


Orangeburg’s new CA Conduit comes, at no extra cost, with 
a factory-attached coupling at one end and a standard 2 
male taper at the other end. To join—CA’s long, lightweight 
lengths are plac ed end to end— hammered home in a simple 
one-step operation. Ac tual installations prove Orangeburg’s 


new CA Conduit joins up to 26% faster! 


What’s more, because the attached coupling is flush with the 
outside diameter of the conduit, new CA Conduit is easy to 


handle and store in neat, even stacks. And with the new flush 


coupling there’s no need to “stagger” conduit joints in the 


trench. That means less cutting and tooling time. 


New CA Conduit —like the millions of feet of Orange burg 
Fibre Conduit in use since 1893 — has self-sealing joints ind 
impermeable walls that make it absolutely watertight. Its 


smooth 100% fibre raceway adds years to cable life. 


Specify new CA Conduit on your next job. This addition to 


Orangeburg’s line is available in 2”, 3”, 4”, 442” and 5” sizes 


Orangeburg’s Standard and Nocrete Conduit with separate 


sleeve couplings are available as always. Orangeburg Manu 


facturing Co., Orangeburg, N. Y. and Newark, Calif. 


ORANGEBURG MANUFACTURING CO. 
\ Division of The Flintkote Company, Manufacturers 
of America’s Broadest Line of Building Products 











whatever the job... 


PERMACEL New Brunswick, N. J. TAPES * ELECTRICAL INSULATING MATERIALS * ADHESIVES 





For Positive Freedom of Conduit Movement— 


THE ALL NEW O.Z. \/1P18 “I” 
EXPANSION & DEFLECTION FITTING! 





























Positioning markings permanently 
and clearly molded on sleeve 
assure proper placement of 


fitting in expansion joint 
Here’s the newest addition to a long line of O.Z. expansion and 


deflection fittings —the O.Z. Type “DX”! Of completely new : 
design and construction, it provides fitting features never found al Compensates for expansion, 
before! contraction, deflection; may 
The all-new Type “DX” is designed principally to compensate for be used as avibration damper. 
expansion, contraction, and deflection in conduit across expan- 3/4” expansion and contrac- 
sion joints in concrete, but it also may be used as a vibration tion movement. 


—— 30° angular deflection from 
For more information on this rugged, corrosion-proof, Weather. the normal in any direction. 
tight fitting, call your local O.Z. distributor or write direct to : 

the company. Corrosion-proof! 


Weathertight! 
CABLE TERMINATORS 


— 
f + , 
1 *Patent Pendin 
| 2 by 
Va 
C7 POWER CONNECTORS 


ELECTRICAL MANUFACTURING CO., INC: pena 


CONDUIT FITTINGS 


2 ) 2 262 BOND STREET + BROOKLYN 17, NN. Y. mat 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 











CAST IRON BOXES 





SWITCHES - A complete > i 
line . . . heavy duty 20 Amp AC 
... T-Rated ... residential. ..a 


switch for every job. 





OUTLETS —A range to meet every need. Shown 
are the 1500 with time-saving screwless terminals 
and the 1530 T-Slot with dead back. 


S@eeeeeeeoeeeeeeeeeeeeeeeeeseeseeeeeeeeeeeeeeeeeeeseeeeeoeeeoeer 2 





3-WIRE GROUNDING DEVICES—A full line of 
outlets, caps, connectors in 125 V and 250 V types. 


Seeeeeeeseeeeeeeeeeeeceeeeeeeseeeeeeeeeeeeecescocesecoeseeeseeeeeeeen 





POLARIZED DEVICES— Available in 2, 3, and 
4-wire ... 15 and 20 Amps. . . outlets, caps and 
connectors . . . all built to take a beating. 


~eeeeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeoeeeeesceceeeoec 





TURNLOK — Sturdily built outlets, caps, connec- 
tors... 2, 3, and 4-wire, 10 and 20 Amps. 








DESPARD LINE—The original J°O d 


and only complete interchange- 
able line . . . super-compact, 
highly versatile. Combinations 
assemble in seconds with P&S- 
Despard camstrap. 


1311 1332 3-WIRE A DESPARD 


1375 
GROUNDING OUTLET COMBINATION 





WEATHERPROOF 

COVER — Makes any Standardize on 
standard duplex outlet Pass & Seymour Devices 
a weatherproof device. 








PASS &@€ SEYMOUR, INC. 


SYRACUSE 9, 
60 E. 42nd St., New York 17, N.Y 
in Canada; Rentrew Electric 
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Electrical Contractors acclaim 


Phelps Dodge 


SE-U Cable 
with Mylar tape! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas 
Dayton, Denver, Detroit, Fort Wayne, Greensboro, N.C., Houston, Indianapolis, Jacksonville, Kansas City, Mo.. Los 
Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore 
Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D.C 
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For the best in outdoor lighting 
see your Revere wholesaler 


No matter what your outdoor lighting require- 
ments, Revere has the dependable, easy-to-install 
lighting fixtures needed for your job. 


Because Revere distributes through competent, 
experienced wholesalers, you are assured the ben- 
efits of helpful, friendly service when you buy 
Revere equipment. 


Backing up Revere’s extensive selection of lighting 
equipment are years of your wholesaler’s experience — 
specialized experience in outdoor lighting problems to 
help you save time and pick the best fixtures for your 
lighting installation. 


For your next outdoor lighting job, specify Revere, 
and see a lighting specialist — the Revere electrical 
wholesaler serving your area. 


Ultra-Lite at right is Revere’s latest in outdoor mercury illumination for large areas, 
such as parking lots and parks. Four 400-watt mercury lamps are housed under 
an attractive metal “dome”. Lamps are positioned to provide a “square” light 
pattern. Light patterns overlap to increase fringe intensities and provide greater 
light uniformity. Ultra-Lite’s large coverage reduces pole requirements 50 to 75%. 


OUTDOOR LIGHTING 


» Revere Electric Mig. Co. © 7420 Lehigh Avenue © Chicago 48, Illinois (in suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 


1. 3800 Series Eliptor floodlights for 300 to 
1500-watt incandescent lamps. Aluminum or 
vitreous-fired, porcelained enameled steel in 
selection of colors. Degree marked for settings. 


2. 7100 Series open or enclosed floodlight for 
200 to 1000-watt incandescent lamps. Wide 
or Barrow beam Alzak aluminum reflectors 


3. 4200 Series enclosed flood for efficient light 
ing of large areas. Wide or narrow beam 
reflectors. Dust-tight and weather-proof 
For 750, 1000, or 1500-watt incandescent 
lamps. Swing-over feature for easy servicing. 


4. 7400 Series floodlight for 1000-watt mer- 
cury lamps. Provides exceptionally high light 
output. Choice of clamp or hinge type 24- 
inch lens holders. Weatherproof, lightweight. 


5. 2000 Series 20-inch flood for 750, 1000, or 
1500-watt PS-52 lamps. Rear section access 
for relamping. 20° or 50° spread. Alzak alu- 
minum reflectors. Permanent watertight seal 


6. 3151 Series underneath floodlight for even 
lighting on plane surfaces. Weatherproof, 
and insect-proof. Flat surface mounting. 





Heavy duty hinged pole for safe, 
economical lamp maintenance at 
ground level. Eliminates need for 
boom trucks or ladders. Sturdy 
construction. Weather - resistant. 


Tapered, rigid octagonal pole at 
left is fabricated of 1il-gauge 
Cor-Ten corrosion-resistant steel. 
Continuous welding, base to top. 


7. Bracket for two floodlights 
of standard steel pipe with 
pipe stubs welded for one piece 
construction. Bracket threaded 
at bottom center to accommo- 
date 2 or 3-inch mounting pipe 


8. Bracket for three floodlights, 
same construction as above. 
Pipe stubs centered on 2-foot 
spacings. Revere floodlight 
brackets are available from 
stock for up to 10 floodlights. 
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A versatile direct-indirect luminaire for 
individual or end-to-end pendant mount- 
ing. The Arthur is available in 4-foot 
and 8-foot lengths, in 2 or 4-lamp 
models. Trim, shallow lines, all white 
finish, diffused polystyrene side panels 
and 35° x 35° shielding. 


THE GARFIELD *&5,130° 


The 2 and 4-lamp Garfield is a compan- 
ion unit to the Arthur, except that it has 
been especially designed for surface 
mounting. The long, low lines give it a 
“built-in look and make it ideal for 
surface mounting on low ceilings. Dif- 
fusing polystyrene side panels and 35° x 
35° shielding. 





FLUORESCENT 
at its 
FINEST! 
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The Garfield 


Pittsburgh Permaflector Fluorescent Luminaires are the 
first choice among men who recognize the need for versa- 
tility and flexibility in lighting equipment. That's why so 
many of today’s buildings are illuminated with Pittsburgh 
Permaflector Equipment. In Pittsburgh Luminaires you find 
modern styling, plus high overall efficiencies . . . and you 
find a complete selection of equipment that is economical in 
initial cost, easy to install and maintain, and gives maximum 
efficiency through its long service life. 


WRITE The 12-page Bulletin N tells 


the full story of the gracefully styled 
Garfield and Arthur Luminaires for direct 
or indirect lighting. 


a PITTSBURGH REFLECTOR COMPANY 


404 OLIVER BUILDING, PITTSBURGH 22, PA. 
REPRESENTATIVES IN PRINCIPAL CITIES 








INSULATED WIRES, CABLES 
AND CORD SETS 


S DROP CABLEA 


BUS DROP CABLE 


ble b 


APPLIANCE WIRING MATERIAL 


anch circuits for machine shops 90° and 105% 


Underwriters’ Laboratories listed. 


— PWC ~ GASOLINE AND O1L RESISTANT TYPE TW -«+ 600V 
GASOLINE AND OIL RESISTANT WIRE 

UL approved sizes #14 to 500 MCM. 
TYPE ST YANKEE SAFETY CORD 


ra 1 SIT n Chi 


ome Yellow 


TYPE ST OIL-PROOF 
Underwrit Laboratories listed Oil Proof Type ST and SJT 


STATION CONTROL CABLE 


Standards, column nsulation 


COND 14 SOL MSA 20- SIGNAL 


IMSA CONTROL CABLE 


» IMSA Specifications 19 and 20 


PARALLEL POWER AND MINE CABLE 


| S. and Penna. Bureau of Mines. 


INSIDE TELEPHONE CABLE 
Commercial 


ial establishments and special plan wiring systems. 


SES ONC 123K7-Tr UF “coxoucror 


A-Z TYPE UF 
14 to No. 4/0 Mult 


o 6. 








FLEXIBLE POWER CABLE 


Single conductor 
IPCEA Standards for 600 volt cables. 


ple conductor 


PWC MULTI-CONDUCTOR \ \ 
FLEXIBLE CONTROL CABLE os 


FLEXIBLE CABLE 


Conforms to UL 
RANGE AND 


Unde 


and IPCEA Standards 
DRYER CORD SET 


Laboratorie sted 


CUSTOM MADE CORD SETS 
‘ord sets manufactured to your specificatl 


For 


additional information and special constructions contact your electrical distributor or the PWC General Office 


THE PLASTIC WIRE & CABLE CORPORATION 
JEWETT CITY, CONNECTICUT 
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IMPROVED 


TRIPLO 


CONNECTORS 


SINCE 1897 


PYLE-NATIONAL 
COMPANY 


Industry's most adaptable—most versatile general duty 
plug and receptacle line ... for power, control, electronic 
and thermocouple circuits in U/L circuit breaking ratings 
up to 20 amperes 250 volts, D.C.—460 wolts, A.C. 


Pyle-National’s Triploc is the finest line of connectors on the 
market today, in its electrical rating and general application 
class. In the Triploc compact size and price range, no other 
connector can approach its rugged construction for industrial 
service... or equal the hundreds of optional shell assembly 
combinations possible with the standard 1 to 12 pole inter- 
changeable and reversible contact inserts. Combinations up to 
48 poles are easily assembled in enlarged shells which gang 
2, 3 and 4 standard inserts. Water-tight shells also 2-wire 
and 3-wire fusible plugs are available. 


New, Enlarged Wiring Space. Triploc’s cadmium plated, 
pressed steel shells are of strong, low-weight design and provide 
ample wire terminating space for all inserts. 


Self-Locking Triploc Plugs are available with automatic cord- 
strain release or with manual twist release only. 


Wide Choice of Wire Terminals. Contact inserts are available 
with binding screw terminals—back wired, side wired, or pres- 
sure eyelet type; solder well type; crimp type. 

Midget Triploc Round Prong Series is available in 2, 3 and 


4-pole ratings of 20 amperes, 125 volts A.C.; 15 amperes, 125 
volts D.C.; 10 amperes, 277 volts A.C. 


Sold nationally through authorized distributors. Write for bulletin 1252-B-C. 
WHERE QUALITY IS TRADITIONAL 
1344 North Kostner Avenue, Chicago 51, Illinois 


Branch Offices and Agents in Principal Cities of the U.S. and Canada 
Railroad Export Department: International Railway Supply Co., 30 Church St., New York 7, N.Y. 
industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N.Y. 
Canadian Agent: The Holden Co., Ltd., Montreal 


CONDUIT FITTINGS » MOTOR CONTROLS + SWITCHES + LIGHTING FIXTURES - FLOODLIGHTS 








ANCHOR ANYTHING TO MASONRY 
with these 


WLPRODUCTS: 
BRANDED RAWLPLUGS 


os 
Qaim 


FOR SHEET METAL SCREWS @ 


Restetage are va’ ong truly universal masonry 
an —- hold securely in any 
ned material. ner won't fracture brittle 
or fragile material—have been installed in 
glass! 

Rawiplugs are adaptable to all types of gimlet- 
pointed sheet metal screws, standard wood 
screws or lag screws. Diameters and lengths 


“54 ey 


STANDARD WOOD SCREWS @ LAG SCREWS 


available for 
through %”. 
Measured in terms of holding power or size 
of fastener, Rawliplugs require a smaller 
gues hole than any other masonry anchor. 
ss. elastic-compression”’ expansion that gives 
the Rawiplug its holding power soaks up 
vibration . . . no creeping or failure. 


every screw size from #6 


SAVE TIM 
and MONE 


with these 


AWL 


DRILLS 
and ACCESSORIES 


All Rawl cussion drills are three pointed 
for easy sharpening and faster drilling. 


E 
Y 


MACHINED (M/T) 


IST TYPE (R/T) 








RAWL SCRU-LEADS 


Lead Screw Anchors for sheet metal 
screws and standard wood screws. The 
most holding power possible with any 
lead screw anchor. 

Exclusive Rawloy, lead alloy especially 
developed for masonry anchors, used 
for ease of installation and sure hold- 
ing power. 

Flange permits use in hollow material 


RAWL LAG-SHIELDS 


Lag Screw Expansion Shields 


The Raw! Lag Screw Shield is a com- 
pletely rustproof precision-cast. lag 
Shield. made of durable alloy. 


Ideal for all masonry fastening, espe- 
cially where problem masonry is en- 
countered. 
Horizontal fins prevent 
turning in hole. 

red outside rings have tremendous 
biting power. 


shield from 


FORGED TAPER-SHANK DRILLS 
for POWER HAMMERS (1T/S) 








OC ee 


FORGED DRILLS 
for HAND DRILLING (S/T) 





RAWL SPIRAL CARBIDE DRILLS 








RAWL DRIVES 


Rawl-Drives are the world’s only one-piece 
expansion bolts—they drive like a nail; hold 
like a bolt. 


Fast, easy installation—no hole ayy F or 
layout needed. Drill through fixture hole 
hammer Rawl-Drive 
ole. 


home through faness 


RAWL SPRING-WINGS 


Automatic Spring Action 
Toggle Bolts 


Rawl Toggle Bolts are rustproof and have 
a positive automatic spring action for easy 
installation in Hollow Walls, Pressed Board 
Walls, Tile, Sheet Metal, etc. 


RAWLDRILL Accessories 








RAWL CALK-INS 


Machine Screw Caulking Anchors 


Improved machine screw an- 
chor. Sleeve is precision-cast of 
Rawloy, exclusive lead alloy es- 
pecially developed for masonry 
anchors—Just soft enough for 
easy, complete caulking and 
hard enough for tremendous 
holding power. 

FREE caulking tool included in 
every box. 





RAWL HAMMER-SETS 


Non-Caulking Anchors 
For Machine Bolts 


Shallower hole required than 
all other machine bolt anchors. 
Excellent for heavy holding re- 
quirements in hollow material 
—cement and cinder block, hol- 
low tile, etc. Can be used at 
say Ay in a hole, thus can 

eath plaster or other 


a surface materials. 


RAWL DRILL-HAMMER 


Quickly converts a 4,” high speed elec- 
tric drill to a fast power hammer. 
Weight—25% pounds. Weight of blow 
—adjustable to “‘light,’’ ‘“‘medium’’ or 
“heavy."’ Construction — only three 
moving parts all of hardened steel. De- 
signed to withstand the most severe 
treatment. Capacity—Rawl #14 adap- 
ter for No. 6 (5/32”) to No. 14 
(9/32”) Rawldrills (M/T or R/T) 
Rawl 320 adapter for No. 16 (5/16”) 
to No. 20 (%”) Rawidrills (M/T or 
R/T). 








RAWL MULTI-CALKS 


The Heavy-duty Bolt Anchor 


A caulking masonry anchor for the really big jobs. 
Caulking sleeve cast of Rawloy, the masonry anchor alloy, for com- 
plete caulking and secure holding. 


Lugs on cone prevent its turning as nut is tightened on bolt. 





Your GRAYBAR 


representative 


is TRAINED to help you solve 
MASONRY ANCHORING PROBLEMS 


In order for GRAYBAR 
men to be of more service 
to you, they have attend- 
ed RAWLPLUG “‘Anchor- 
ama” TRAINING school. 
They know which anchor 
best fits your applica- 
tion and why. Ask your 
trained GRAYBAR sales- 
man for his recommenda- 
tions. 








212 PETERSVILLE ROAD 


THE RAWLPLUG COMPANY, Inc, tew’socneus, x 








The RAWLPLUG COMPANY, Inc. 


212 Petersville Road, New Rochelle, WN. Y. 
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THE “FLOATING PANEL” 





EXCLUSIVE FEATURES 


.A practical method of obtaining illumination in 
commercial interior with complete flexibility of . 


50 footcandles with Slimline lamps 
100 footcandles with High Output lamps. 
200 footcandles with Power Groove lamps 


Introduces color without sacrifice in efficiency and 
without distortion of color value of light. 


Easy to install—easy to maintain. 


Lowest in cost for any large area lighting system on 
a cost per footcandle per square foot basis. 


Provides complete flexibility in dimension. 


Offers concealment for unsightly ceiling beams, 
ducts and pipes. 


7. Provides comfortable environment with complete 


shielding of light source and low brightness of 
luminous parts of fixture. 


Sad for Complete Details 


THE COLOR-CEIL 
DESCRIPTIVE FOLDER 


A four-color folder containing impor- 
tant facts on Color-Ceil—performance 
data, mechanical details, applica- 
tions, etc, Requests on company letter- 


head promptly answered. 


peomey RAY 


S| 2 aoe 


BOUND BROOK ° 


OF COLOR AND LIGHT 


that provides 


HIGH LEVEL LIGHTING WITH 
COMPLETE SEEING COMFORT 


Color-Ceil is a ‘Floating Panel” luminaire specifically de- 
veloped for use with Power Groove fluorescent lamps. It 
embodies an entire new concept of design to provide lighting 
levels of 200 footcandles or more—efficiently and with com- 


plete freedom from glare and unpleasant brightness contrast, 


Color-Ceil also adds a new dimension in lighting —-COLOR 
in the form of tinted plastic louvers, softly illuminated by 


an indirected system of lighting. 


The unique combination of design features of Color-Ceil 
has been judged by experts to be one of the most significant 
lighting developments of recent years. Despite its advanced 
design which eliminates an inherent disadvantage of prevail- 
ing system—the monotony of row after row of lights, Color- 
Ceil costs less per footcandle per square foot than many other 
lighting systems and provides more light for seeing, selling 


or working. 


Ce N 


NEW JERSEY 











For a gentle 
chime... 

a blasting horn 
...or a complete 
audio-visual 





system 
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~ COMMUNICATIONS 


st Spent: fahaday 


Whatever your problem, simple or complex, our engi- 
neers assist in designing the system that best suits your 
needs. Simply call your nearest Sperti Faraday represent- 
ative or write Sperti Faraday, Inc., Adrian, Michigan. 


In Canada. write Sperti Faraday, Ltd., Montreal. 


Specialists in: FIRE ALARM SYSTEMS « COMPLETE CLOCK SYSTEMS © HOSPITAL SYSTEMS © 
PATIENT OBSERVATION (CLOSED CIRCUIT TV) © AUDIBLE SIGNALS © ANNUNCIATORS © CODED 
PAGING SYSTEM © SYNCHRONOUS CLOCKS e TRANSFORMERS e@ CONTACT DEVICES 


VISACALL AC UNI-PACT HORNS KODE MASTER 


VIBRATING BELLS 


Cat. No of Hospital Patients Visacali-6 Projector Cat. No. 80! 


yi! 


Sperti- Faraday installations 
include Roc kefeller Cenler,. 
Waldorf- (siorta Hotel, Hotel 
Astor, Hotel Lerington, Walter 
Reed Hospital, Johns Hopkins 
Hospital and many others 


YT LT ia 


ADRIAN, MICHIGAN 
SINCE 1875 DESIGNERS AND PRODUCERS 


Closed Circuit TV For Supervision Cat. No. 121-U Megaphone Page-Boy of your Organization OF VISUAL AND AUDIBLE SIGNALS 
805 





Engineered for Dependability 


see in Mining and Quarrying Mining engineers everywhere who insist on first line quality 





Tirex Shuttle Car Cable 


are careful to specify Simplex-TIREX heavy-duty cables. The durability for 
which TIREX is famous results from curing and conditioning advanced com- 
pounds in a lead mold. This process, originated by Simplex in 1920, has 
never been surpassed. 





... i Power and LIGHTING simpiex.aNHYDREX and ANHYDREX XX Insulated cables are 


= 


Anhydrex Insulated Submarine Cable 


designed for installation in any environment. They operate dependably in 
circuits requiring up to 35 Kv; permit conductor temperatures as high as 
90°C. wet or dry; and can be supplied with any desired outer covering, 
round wire armor, C-L-X continuous metal sheath and Simplex Condex 
interlocked armor. 





... i Railroading 


Railroad Signal Cable 


Railroad men rely heavily on Simplex cable for every wiring application, includ- 
ing Power, Control, Communication, Signal, Diesel Wire, Car Wire, and port- 
ables. This is especially true where Signal Cable is concerned. Their sense 
of responsibility both to the road and to the public demands that they use 
only the finest. 





Lh | , 
NEW GL* in Industrial Construction Plant Engineers may specify Simplex power, control and 


communication cables —or combinations of these — on the basis of electrical 


C-L-X Sheath with Thermoplastic Cover 


requirements only. Simplex C-L-X provides completely sealed mechanical 
protection. 

In addition, C-L-X (the metallic duct with built-in cable) gives not only the 
protection usually provided by rigid ducts or conduits — it gives pliability too 
Because C-L-X is a completely closed system, it prevents damage from 
nearly all liquids and many harsh chemicals. 





... In Maintenance 


Tirex Welding Cable 





For Specific Product Data Write To— 


The reliability, safety and efficiency of any portable electric tool depends on 
the integrity of its cord or cable. Simplex-TIREX portable cords and cables 
are practically indestructible when used to do the work for which they are 
designed. TIREX portable cables are also cured and conditioned in lead. 





) 





WIRE & CABLE CO. aN 


LIVE BETTER 


- 
Uf {{{{ii 


79 SIDNEY STREET, CAMBRIDGE 39, MASS. “Corpce™ 





Square D Vertical Action Magnetic Starters Sizes 0,1,2,3,4 and 5 


| 
1-QUICK INSTALLATION! 


No groping or fumbling. Square D gives you lots of 
wiring space, plenty of knockouts, handy and clear- 
ly marked pressure wire connectors. 


2-TOP PERFORMANCE! 


No needless downtime from coil burnout, mechan- 
ical binding, contact freezing. Square D gives you 
an extra-capacity magnet with a tough and cool- 
operating encapsulated coil to handle additional 
poles and interlocks—a guided single moving part 
—big silver cadmium-oxide contacts with strong 
finger springs — arcing yokes on larger sizes. 


3-REAL OVERLOAD PROTECTION! 


No change in trip characteristics because of mis- 
matched parts supplied separately for field assem- 
bly, no distortion of heater in installation. Square D 


WwW 


re eet 
Ee oe 


ONLY SQUARE D GIVES YOU ALLS 


gives you melting alloy unit construction — factory- 
assembled and individually tested for bull’s-eye 
accuracy. Also bi-metal and magnetic designs for 
automatic reset or adjustable trip applications. 


4-EASY INSPECTION 
and MAINTENANCE! 


Nostarter is “maintenance-free.” But Square D makes 
the job easy. Inspection is a breeze. You don’t have 
to remove wiring for contact replacement or take 
the starter out of the enclosure to change coils. 


5-WIDE-RANGE ADAPTABILITY! 


No need for excessive inventories to avoid costly 
waiting for non-standard arrangements. Square D 
provides “off-the-shelf” kits for changing contacts 
and coils, adding pushbuttons, selector switches, 
and up to 4 double-throw auxiliary circuits. 


STARTERS and other Square D Products 
are distributed by GRAYBAR 


SQUARE J) COMPANY 
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Smithenalt- 


large element 
lichting 





The easiest “big fixture” to install ever designed! 

Large Elements are pre-assembled and wired; 

they are simply removed from the carton and 

mounted like any other fixture . To form large 

“floating areas”, elements are bolted together in 

both directions, providing all the effect and 

utility of overall ceiling lighting. And there are 

no costly wall attachments! Excellent for high 7 WELL, HOW WAS | TO KNOW 
level illumination with maximum comfort, | WE WOULDN'T NEED THE 
uniform low brightness and a modern x HEAVY STUFF TO INSTALL IT?" 
architectural appearance. 

ANOTHER SMITHCRAFT FIRST! 

Smithcraft Large Element Lighting . the 

large area luminaire with POWER-GROOVE 

Lamps! For very high level illumination in 

department stores, offices, laboratories, etc. 


/ F 6 (the moral: 

—_ NEXT TIME JUST BRING 
A PAIR OF PLIERS AND 
A SCREWDRIVER.) 
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FREE! The Smithcraft LIGHTESTER 

. enables your customers and 

prospects to “grade” their own 

2 lighting! A creative selling aid for 

you! For your sample LIGHTESTER 

A “FLOATING” CEILING. With five different sizes fill out and mail the coupon 
of units from 4'x4’ to 8x6’, a wide variety of Se ee PT _ 

areas and patterns are possible r 


Modules have exact dimensions 5 
in both directions rT Chelsea 50, Mass. 


[] Please send me a FREE sample of LIGHTESTE R 
and complete information on how I can use the 
“LIGHTESTER” to increase my sales 


Sithenaft COMPANY 


ADDRESS 


Pme nits Kinet Horescent ligh galing 


CITY — 





FOR THE EXACT TOOL ON THE EXACT 


Powerful 
Thor Electric Tools 


DRILLS Tr f 
earned a reputation for high 
performance. Stand-outs wherever durability and re 
serve power are desired. All ba 
ond Thor-b 


versal electric drills have 


quality and outstanding 
bearing construction 
long life on the job. In 


4” to 1% ange of speeds, 


angie atta 


THOR REVERSIBLE DRILLS—Heavy-duty Thor 
EJORT reversible drill has wide use by telephone and 
utility company linemen. Reversible feature is highly 
important for fast, easy withdrawal of bit from hole 


uw 





IMPACT WRENCHES You name the job, Thor has 
the impact wrench to fit. All Thor wrenches are rever- 
sible. Deliver two hard rotary blows for every spindle 
revolution. No torque reaction. Cannot stall or burn 
out. Prices start at a low $94.50 for a 2” 
wrench. Heavy duty 2” and %”, 
accessories, kits available 


drive 
angle attachments, 


GRINDERS You can remove more metal per minute 
on the toughest jobs with Thor grinders. The secret is 
the smooth transmission of power through highest qual 
ity anti-friction bearings. Straight grinders in 4”, 5” 
and 6” sizes. Angle grinders with 7” or 9” depressed 
centers for cut-off operations 
and 6” 


Angle grinders in 4” 


cup wheel type for general grinding 


For the tools that do more, you’ll 


choose Thor every time because 


quality tools has been Thor’s only 
business for 64 years. We 


make 


them better. 


know how to 


tools better 


facilities in twenty-three cities and 


building 


and how to service 


JOB CHOOSE 


HAMMERS Here's ao pair of Thor utility hammers 
unmatched for quality or versatility. Model 15 air 
hommer has exclusive stop rotation. Four tools in one 
— demolition tool, drill, clay digger and chipping ham- 
mer. Weighs only 15 lbs. Need an electric hammer? 
Thor's U-100 hammer breaks up concrete, gouges or 
shapes wood—scales metal, drills stone, concrete. 


SAWS You can cut your lumber and your costs faster 
with any of the seven powerful Thor saws. Save costly 
labor time—build up profits per job. Just look at the 
selection you get: two 64” models, two 7'/2” models 
8%", 10” and 12” models. Prices start at a low $49.95 
9 blade types and a variety of abrasive discs are 
offered as accessories 


Thor maintains service 


sells only through qualified distributors. 


Choose Thor—for the exact tool on 


the exact job. 


Aurora, Illinois. 


Thor Power Tool Company, 


THOR POWER TOOL COMPANY, AURORA, ILLINOIS 


Atlanta © Birmingham 


Nework © Long Island City,N. Y. © Philadelphia « 


* Boston ¢ Buffalo ¢ Chicago « Cincinnati « Cleveland * Denver ¢ Detroit * Houston « Indianapolis « Kansas City, Mo. 


Pittsburgh © Richmond ¢ St.Louis ¢ San Francisco ¢ 


Seattle 


. © Los Angeles * Milwaukee « 
¢ Toronto, Canada «© Export Division, New York City 




















STEEL CITY'S NE 
GROUNDING CLIP™ 


*Pat. Pending 


(CATALOG NO. G) 


—takes the work out of grounding switch 
and outlet boxes used with non-metallic 
sheathed cables 10, 12 and 14. 


Comes to you in a handy 
cigarette-type package; 
50 to the package, 1000 to the carton. 
WRITE FOR FREE SAMPLE! 


another first by 
STEEL CITY 


ELECTRIC COMPANY 


PITTSBURGH 33, PA. 









































"DEKORON-COATED” E.M.T. 

“Dekoron"-Coated” E.M.T., the plastic armored raceway recommended 
for use in severe corrosive conditions of service outlasts standard con- 
duit 10 to 1. Easy to install, requires no special tools, no special fittings. 


GALVITE RIGID STEEL CONDUIT 

GALVITE® (Blue Label) heavy wall galvanized conduit has 
a special coat of baked-on lacquer inside and out for 
corrosion-resistance and long life. 


E.3 


ENAMELITE RIGID STEEL CONDUIT am a Se 


v 
(ae 
a> ‘ <t c 


° 
ENAMELITE” (Red Label) heavy wall conduit is protected ae Pe) 
ee ca 


inside and out with a baked-on coating of tough, wear- ae 
; : : : wee Z 
resistant enamel for greater protection against moderate - 


corrosive action. ~<a . = 








REPUBLIC ELECTRUNITE E.M.T. 


Brand new on-the-job benefit built-in . . . Republic 
ELECTRUNITE* E.M.T. with exclusive SILVERSLICK inside 
finish makes wire-pulling up to 37% easier. Wire 
pushing is easier, too. This new product improvement 
combined with ELECTRUNITE’s exclusive "INCH-MARKS"* 
for easier measuring, and “GUIDE-LINES” for easier 
bending are all reasons why .. . the best now costs 
even less installed. 





Here’s dramatic proof: Contracts have been let for new production 
facilities to meet your increasing demand for Republic ELECTRUNITE' 
Electrical Metallic Tubing. 
Republic is building production capacity for the future. On your 
future jobs, use Republic ELECTRUNITE E.M.T. or Rigid Steel Conduit, 


as well as Republic’s plastic armored raceways. 


Because . . . THE BEST COSTS LESS INSTALLED. 





vault 


“DEKORON-COATED” RIGID STEEL CONDUIT 

Dekoron-Coated" Galvite Rigid Steel Conduit—the heavy ; 

wall raceway that shrugs off corrosion. Tough coating of 3 REPUBLIC BENDING TOOLS 

polyethylene encases the conduit in an end-to-end armor BR Republic Bending Tools are designed and 

for protection against severe corrosion. Mi engineered to help the contractor make 
accurate predetermined bends in Republic 
raceway installations. Avoid costly ‘wows", 
wasted time, and wasted material. 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-6888 

212 EAST 131st STREET » CLEVELAND 8, OHIO 

Please send additional information: 

0 Republic ELECTRUNITE E.M.T. with SILVERSLICK Finish 
0 Republic ELECTRUNITE “Dekoron-Coated” E.M.T. 

0 “Dekoron-Coated” Rigid Steel Conduit O GALVITE 
0 ENAMELITE (0 The Bending System, Booklet S-D 


Name Title 
Company 


Address 




















FEBRUARY 8-14, 1959 





AMAZON TAPE 


Amazon A.S.T.M. tapes are designed for 
the severest kind of service — where 
top quality is of prime importance. 


AMAZON FRICTION TAPE is of unusually high AMAZON RUBBER TAPE withstands a dielectric 


7 . . 
and uniform quality. Meets Government Specifica- test of at least 350 volts per mil of thickness . . . 


tion HH-T-101 Grade A. The long fibers of the . meets Government Specification JJ-T-11C. The 

rubber compound used afford superior adhesion very high natural rubber content of this tape makes 

and make the tape an excellent insulator. it extremely elastic and it is self-vulcanizing into 
a solid waterproof joint. 


There's a Graybar tape 


FOR EVERY JOB 


Tapes for every electrical requirement are and outstanding value. For over forty years 
conveniently available from your nearby they have been the choice of industry and 
Graybar office or warehouse. Made to rigid careful workers everywhere. Check the types 
Graybar specifications these fine tapes have a shown on this page and see which are best 
record of superior performance, long service, suited to your own particular needs. 


STICKA 
FRICTION TAPE 


RO. sl VICTOR TAPE ee 


; ~] 


OFet 


for general commercial use 
requiring a high grade tape 


Pew 


VICTOR FRICTION TAPE has a strong 
tacky friction, ages well and is virtually 
free from pinholes. Careful inspection 
assures a uniform quality. 


VICTOR RUBBER TAPE is second in 4 STICKA will be your choice for a 
quality only to Amazon. It withstands - : hundred and one everyday jobs 
vic Tes dielectric test of 300 volts per mil of L i$ where a thoroughly reliable and 
Luss thickness — gives excellent service be if economical tape is indicated. Or- 


| both indoors and out. Fj der it by the 60 foot roll or in the 
fe convenient ten-roll shop package. 


i 
DEE Rn 


DEPEND ON ALL Graybar TAPES FOR THE BEST IN SERVICE AND VALUE! 


FREE | SAMPLE TAPE ROLLS—Graybar will be glad to mail you sample rolls of Amazon Rubber Tape and Sticka 
; Friction Tape. Each roll contains 30 feet of tape—enough for an on-the-job trial. Write for them today! 





ond mechanically connec, 
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New! T&B floor box receptacle 


MATCHES YOUR CIRCUIT WIRING 
AND THE PLUG ON YOUR EQUIPMENT 


Heres a convenient money saver from T&B.. . which requires a change in receptacles. 

designed to make the use of many types of recep- For full information on T&B floor boxes and 
tacles easier and more readily available. T&B recep- receptacles, contact your T&B distributor today — 
tacles (there's one for every need ) fit all T&B floor he will show you how to save money on installed 
boxes .. . and they can be changed in a matter costs, save time, and safety-ize your job with T&B 
of minutes should you later install equipment floor box receptacle combinations. 


IT'S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


Ta 1437135) The complete line of T & B fittings for conductors and raceways is sold only by 
am recognized electrical wholesalers. It's our way of assuring you the service ar 


savings of a friendly local source. Call him for all your electrical! need 


THE THOMAS & BETTS CO. 


INCORPORATED 
34 Butler Street @ Elizabeth 1, New Jersey 


Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 








THE STANDARD FOR TOP QUALITY PIPE TOOLS 


Men in the electrical industry who know and want the best specify TOLEDO. 
They know that for threading or cutting conduit, tools bearing the famous 
TOLEDO label will give them a lifetime of dependable service. Next time 
you buy pipe tools, insist on TOLEDO. Each TOLEDO tool is quality checved 

to guarantee you the best in design, workmanship and materials. 


@ = MALLEABLE AND ALUMINUM WRENCHES. TOLEDO mokes o 
complete line of enche malleable wrenc to 48", are 
strong—built for monet service. Jaws set quickly =? easily. Drop 
forged for strength, the aluminum wrenches, 10” to 36", have the 
strength of steel at half the weight—and they are safe. Both are 
unconditionally guaranteed 


O. 68 FOWER DRIVE. The handiest tool a mechanic can 
NO. le to operate most makes of threaders. Idea! for 
pulling, lifting, cranking, turning—the No. 68 is versatile and 

powerful—weighs only 33 Ibs 


PIPE CUTTERS. A _new line of 4 pipe or conduit cutters 
8 to 2”, features TOLEDO’s exclusive replaceable slide 
plate and form-fitting handle. They're built for rugged 
service. Both hand and power 


NO. 8 OWER RIVE. Corverts hand tools to 
power fom with exclusive TOLEDO Spin Torque 
Chuck that holds conduit tight with a spin of the 


hand-wheel. ‘ae’ to 


NO. 22 VISE. Ye" TO 212". this high 
quality, low-cost vise is built to last. It fea 
tures Acme threads, replaceable jaws. Weighs 
only 12 Ibs 


DROP HEAD THREADERS. Furnished 
wn ize to 2”, these threaders are 
ideal for pi corners Dies can be 
changed in seconds. They're light—ideal 
for conduit 


VISE STAND The new 7C Vise 
Stan with c Ps. vise, Ve to § 
and 7Y with yoke vise, e"’ to 2! 
contain many features found only 
with TOLEDO compound lev 
erage applied to chain requires 
minimum turns on screw, handle 
on top, conduit benders over 
rear leg, rugged steel folding 
tray. Easy to carry—set up 
they won't collapse when 
in use 





TOLEDO makes many other 
hand or power pipe and 
conduit tools. For more in- 
formation, write for the free 
catalog showing EDO’s 
complete line. 


THE TOLEDO PIPE THREADING MACHINE COMPANY Toledo 4, Ohio 








Not A Boast! Not A Claim! But A Proven Fact! 


America's most successful contractors use Tomic fittings exclusively. Why? 
Every fitting is a unique patented design, engineered to solve the tough 
problems that have troubled the industry for years. They do the job 
easier, better — will save you money. 


TOMIC NEW 707 


Snap-Ore 


An Extra Twist l\ All-Purpose 


Locks It In Place a FIXTURE CLIPS 
Pat. No. 2784010 ‘ A For Use With 
aD 14" Lathing Channel 
NEW NO. 300 %’ 


GREENFIELD CONNECTORS SCREW %" PIPE into 


eg 9 Snap-Ons have proven in- 
e Assures positive ground Will not shake loose valuable for mounting 


e Smooth interior and e Twists inside—locks in Ti meme boxes and hanging fixtures. 
to th ded hol Ps . 

rounded throat place ana «Be Can be used in normal posi- 

¢ All steel construction 


tion, upside down or flat. 
To use %° rod or bolt, insert P 
Details on request. 
ALSO AVAILABLE 


No. 301—'% Inch » No. 302—% Inch 











Ve. acai ~~ BOX HOLDER 


For Concrete Work 


A New Simplified Way ; Contractors tell ys that 


the 


To Hang Fixtures ¢ box holder is 


est insurance 
. . ° 
) Pe shifting or loss 
a : 
 lecknut required to secure box. hen oxes duri 


Only one 2 V4" or %” threaded 


Simplifies conversion from 
rod or bolt to fixture stem. 








old Through Wholesalers Only + All Orders Shipped Within 24 Hours 


TOMIC SALES « ENGINEERING CORP. 


ORIGINATORS and Manufacturers of Cable, Tap-On, Twist-In and Snap-On Fittings 
20,000 Sherwood Ave. e Detroit 34, Michigan 
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over 170 different pliers from st 
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the right tool means a better job 


That's why Utica offers such a broad range of standard tools— 
hundreds of pliers, wrenches and other hand tools direct from stock. 
And to keep pace, Utica is continually developing special and custom 
tools for the changing needs of industry. If your operation should 


uddenly call for a special plier or wrench, confer with your Utica 
3) 


istributor. Counseling on the use and development of new and special 
tools is a regular part of his business. 


Utica Drop Forge & Tool Division, Kelsey-Hayes Co., Utica 4, N.Y. 


USE GTICM...the tools the experts use L 


® 
Hallmark of Quality since 1895 <OXxTD<ED> UTICA DROP FORGE & TOOL DIVISION + KELSEY-HAYES CO., UTICA 4, NEW YORK 








Your guarantee of quality 
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MUST BE RIGHT! 





AIRPORT LIGHTING CABLE 

CAA Specification L-824, 
APPLIANCE WIRE 

Thermoplastic, U/L. 

ARMORED CABLE 

Type ACT, U/L. 

ARMORED LEAD CABLE 

Type ACL, U/L. 

BUILDING WIRE 

All Types, U/L. 

CATHODIC PROTECTION CABLE 
Polyethylene Insulation, PVC Sheath. 
CONDUIT 

U/L. Rigid Steel, Hot-Dipped Galvanized 
or Black Enameled; Flexible Steel, 


Hot-Dipped Galvanized; EMT, 
Electro-Galvanized. 


wire 


- cable - conduit 


CONTROL CABLES 

IPCEA. Rubber, Thermoplastic or VC 
Insulation; Braid, Neoprene, 
Thermoplastic or Lead Sheath. 


FIXTURE WIRE 
All Types, U/L. 


SUBMERSIBLE PUMP CABLE 
Rubber Insulation, Neoprene Sheath. 


WEATHERPROOF LINE WIRE 
Neoprene or Polyethylene Type. 


NON-METALLIC SHEATHED CABLES 
Types NM, NMC-UF, U/L. 


PARKWAY CABLES 

IPCEA. Rubber or VC Insulation; Lead or 
Neoprene Sheath; Flat, Plain Steel, 
Galvanized, or Steel Armor. 


POWER CABLES 

IPCEA. Rubber, VC, or Asbestos and VC 
Insulation; Braid, Neoprene, Lead 
Sheath or Interlocked Armor. 


SERIES STREET LIGHTING CABLE 
IPCEA. Rubber or Thermoplastic 
Insulation; Neoprene, Thermoplastic 
or Lead Sheath. 


SERVICE CABLES 

Service Entrance, Type SE Styles A, U. 
Type USE, Style RR Service Drop Type SD, 
Style SDC. Self-supporting Se e Drop: 
Neoprene or Polyethylene Insulation; 
Rubber Insulation, Neoprene Sheath. 


TREE WIRE 
Rubber Insulated, Neoprene Sheath 


TRIANGLE CONDUIT & CABLE CO., INC. 


New Brunswick, N.d. 


Manufacturers of Arteries for Electricity, 


1MUST Be Right 


- plastic pipe - 


Liquids and Gases 


brass and copper tube 


“GT iz aca 
Gren 








Wakefield 
industrials 


now carry 
the RLM liabel 


OFFICES IN 43 PRINCIPAL CITIES 
IN THE U. S. AND CANADA 


WAKEFIELD 


THE WAKEFIELD COMPANY ¢ VERMILION, OHIO 
WAKEFIELD LIGHTING LIMITED «¢ LONDON, ONTARIO 





Wakefield 
is on 
the march 


Wakefield Industrials—incandescent, fluor- 
escent and mercury—have been tested and 
approved by RLM Standards Institute and 
now carry the RLM label,* “‘Your basic as- 
surance of high quality’’. Write for catalog. 


*Labeled where RLM specs apply 





FOR 
QUALITY 


PRECISION THREADED, TOUGH 
PERFECTLY FINISHED THIN WALL 


EMT 


CONDUIT 


FITTINGS 


See or phone your 


GRAYBAR SOURCE 


Specify WAGNER 


and get every desirable 


working feature 


COMPRESSION 
SET SCREW 
INDENTER 


FITTINGS 


available in all types 
and sizes 


EACH WAGNER CARTON 
IS LABELED FOR COMPLETE 
AND QUICK IDENTIFICATION 


WAGNER MALLEABLE PRODUCTS C 


General Sales Office: 222 W. Adams St,, Chicago 6, Ill. 
Foundry and Plant: Decatur 60, Ill. 











MODEL 49-A — With heavy duty, rubber tired, ball 
bearing wheels, and one piece fold-down handle 
(optional equipment), the Wells Model 49-A is a 
metal cutting band saw that’s really mobile . . . that 
can be wheeled wherever needed . . . quickly .. . 
easily 

The 49-A is a dual purpose saw. As a horizontal 
cut-off machine, it has a capacity of 344” x 6”. Swing 
the head into vertical position . . . it becomes an up- 
right band saw for cutting angles, slots, notches, bevels 
and contour work. Ample power, 3-speed V-belt drive 
and sturdy construction assure smooth, even cutting. 
Youll find the Wells Model 49-A ideally suited for 
shop or “job-site” work. For full details, ask for 
Sulletin 253-H. 


BAND SAW BLADES 


Blades for Wells Model 49-A ('2” 
x 60°) and Model 58-B (2 x 93’’) 
are available in the following 
specifications: Raker Set—6, 10, 14, 
18 and 24 teeth per inch; Wavy 
Set—10 and 14 teeth per inch. 


é 


WELLS OFFERS TWO COMPLETELY MOBILE 
DUAL PURPOSE, METAL CUTTING BAND SAWS 


Now you can handle Horizontal Cut-off Work 
and Vertical Bandsawing with ONE Wells Saw 


MODEL 58-B — Here's the all new metal saw you've 
been asking for . . . designed and built to give you 
double duty — double value. Compact. . . rugged... 
well guarded . . . the Wells Model 58-B is an extreme- 
ly versatile unit at an economical price. 

As a horizontal cut-off saw, the 58-B has a capacity 
of 6” x 10” on rectangular shapes; 6” on rounds. It 
features a quick action vise (swivels to 45°), auto- 
matic shut-off and adjustable blade guides. 

For vertical use, just swing the head into upright 
position and install the work table (optional equip- 
ment). 

Other optional equipment includes a wheel-handle 
unit to provide complete mobility and a stock-stop 
assembly for repetitive cutting of identical lengths. 
Request Bulletin 262. 


SPSSSSSSSSSSESSHSSSSSESESSSSSSE SHESSSSSSSSSESSSSSSHESSSSSSESSSSSESSESEE 


STOCK STANDS 


Wells Stock Stands will repay their modest 
original cost many times over in convenience 
and ease of handling long pieces of stock. 
Wells design assures easy action and speeds 
up production by reducing stock shifting time. 
Two models are available. 





250 SERVICE ROAD 


WELLS MANUFACTURING CORPORATION © Since rivers, MICHIGAN 
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PRE-PLANNED 
FOR THE JOBA 


and engineered by 
WHEELER + FULLERTON 


for quality, performance, economy of installation 





and maintenance in any area of 


COMMERCIAL LIGHTING 


Ph 
pe 


eZ on 


a a 
QUINCY Se — SEMI-RECESSED 


Slimline or Fluorescent. Open top An entirely new fixture, requires 
for pendent mounting with stem less than 114” of recessed depth, 
suspensions or surface mounting plus 134” for projection of the 
with reflector plates. Solid, or illu- ballast. Allows installation in typi- 
minated metal sides. cal acoustic tile ceiling. 


INDUSTRIAL LIGHTING 


ALUMINUM POW-R-FLOOD 
DEEP BOWL UNITS Low initial cost, minimium 


: maintenance fluorescent 
Complete line of Alzak floodlight. Excellent large 
aluminum fixtures for wide area illuminating efficiency ; 
range of light distribution high strength, low-weight 


. P re aluminum construction. 
for medium and high bay Thin-line design for top 


installations. Incandescent appearance and low wind 
mercury vapor lamps. resistance. 








From Original Design to Final Installation You Can Depend On 
WHEELER: FULLERTON 


lighting division * Franklin Research Corp. 
275 CONGRESS STREET, BOSTON, MASSACHUSETTS 





factories at 


Wheher SINCE 1881 . fullerton SINCE 1926 HANSON, MASS. * NORWALK, CONN. 





Easy to order — Graybar has it 


Easy to handle — modern packaging 


EASY” i. , | | | throughout 


Cord Rp ns Easy to identify — sizes and types 


clearly marked 


Easy to recommend — premium quality, 


long lasting, U/L approved. 


Write today 
for this new 
FREE catalog 


1, 
% 


Well eit Wires Since 1899 


(WHITNEY BLAKE COMPANY 








NEW HAVEN 14, CONNECTICUT 
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Mode/ F-400-AWB8B 


WIDE-LITES 


give you more useable light-longer 


These Unique Features Make Possible Full Utilization 


of Greater Output of Color-Corrected Mercury Lamps! 


@ EXCLUSIVE RECTANGULAR DESIGN ...com- 
plements both the length and the diameter of the light 
source. The resulting pattern is broad and unusually 
uniform...can be easily plotted to plan smooth, even 
coverage without concentric circles, hot spots or shadows. 


@ EXCLUSIVE SEGMENTED REFLECTOR with 
compound curvature ... directs output from both the major 
and the minor light distribution axes of the lamp... may 
replaced it Wide-Lite’s exclusive 
reflector controls the unusual characteristics of the light 
source to create a versatile, workable pattern without 
sacrificing the lamp’s unequalled efficiency. 


easily be damaged. 


Manufactured by 


WIDE-LITE CORPORATION WIDER 


P. O. Box 191 e Houston 1, Texas 





© EXCLUSIVE HEAT DISSIPATING FINS... limit 
maximum lamp temperatures to most efficient operating 
range... assure retention of color-correction and long life 
features of the lamp. 


4) EXCLUSIVE THREE-WAY LAMP PROTECTION 

. assures longest-possible lamp life. Only Wide-Lites offer 
a rugged cast aluminum protective body independent of 
reflector, shock-resistant tempered glass lenses on all sealed 
models, and the patented “Stabilux Socket” to hold the 
lamp securely in place, virtually eliminate lamp breakage 
due to physical shock. 


The complete line of Wide-Lite floodlig! and 
fixtures is described in detail in new Wide-Lite Catalog 
No. 444. Ask your Graybar distributor for a copy or write 
today on your letterhead. 


eae — 


ee 


aa 


te Division of Wakefield Lighting, Limited, London 


e VAPOR TITE MODELS * INDOOR LUMINAIRES 


e MOBILE WORKING LIGHTS e¢ SPORTS LIGHTS 





IF HEAT CAN 

CURE YOUR 

“GROWING 
PAINS” 


From a cold start, this oven reaches operating 
temperatures (to 425°F) in about ten minutes. 
Conveyor speed is adjustable from 2 to 6 feet 
a minute and baking time from 5 to 16 minutes. 


YOUR CHROMALOX MAN HAS 
THE ANSWER 


By installing the oven shown above, a New England metalworking plant 
recently solved several problems arising from an expanded line of products. 

Previously, some of the company’s products had been sent out for paint- 
ing and baking, while the remainder were painted and air dried at the plant. 
When a new, larger item was added to the product line, neither the company 
nor the outside firm was equipped to handle the paint baking. After con- 
sidering the outside charges and delays which had caused them to lose some 
rush orders, it was decided to install their own oven. They then called in the 
Chromalox Man for a quick, economical, electrical answer.* Now, all paint- 
ing and baking is done at home in a 32-foot electric radiant oven, using 42 
Chromalox Type RAD Far-Infrared Heaters. 

Chromalox Input Controllers accurately regulate baking temperatures 
for each of the three heat zones. With these cycling devices, capacity can be 
accurately controlled from 4 to 100° of heater capacity. Top or bottom 
sections of each zone can be shut off to handle varying work sizes. 

Chances are your Chromalox Man can help you find answers to your 
production line heating problems. 


*For a detailed account of this actual case histery, write for Application Report 403 


CHROMALOX 
INDUSTRIAL +» COMMERCIAL + RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7637 Thomas Bouievard « Pittsburgh 8, Pa. 





Call Chromalox 


for the man with the 
ELECTRICAL 
ANSWERS to your 
heating problems 


ATLANTA 9, GA. 
Applebee-Church, Inc 
1389 Peachtree St., N.E 
Trinity 5-7244 


BALA-CYNWYD, PA. 
J. V. Calhoun Company 
349 Montgomery Ave. 
Mohawk 4-6113 
Greenwood 3-4477 


BALTIMORE 18, MD. 
Paul V. Renoff Company 
333 East 25th St. 
Hopkins 7-3280 


BINGHAMTON, N. Y. 
R. P. Smith Co., Inc. 
94 Henry St. 

Phone 4-7703 


BLOOMFIELD, N. J. 
R. L. Faber & Assoc., Inc 
1246 Broad St 
Edison 8-6900 
New York: Worth 4-2990 


BOSTON 11, MASS. 

Leo C. Pelkus & Co., Inc 
683 Atlantic Ave. 
Liberty 2-1941 


BUFFALO 2, N.Y. 
Niagara Electric Sales Co 
505 Delaware Ave 
Summer 4000 


CHARLOTTE 2, N.C 
Ranson, Wallace & Co 
116% E. Fourth St 
Edison 4-4244 
Franklin 5-1044 


CHATTANOOGA 1, TENN 
H. R. Miles & Associates 
P. 0. Box 172 
Amherst 5-3862 


CHICAGO 5, ILL 

Fred |. Tourtelot Company 
407 S. Dearborn St 
Harrison 7-5464 


CINCINNATI 8, OHIO 
The Smysor Company 
1046 Delta Ave 
Trinity 1-0605 


CLEARWATER, FLA 
J. J. Galleher 
617-A Cleveland St. 
P. 0. Box 1376 
Phone 3-7706 


CLEVELAND 13, OHIO 
Anderson-Bolds, Inc 
2012 W. 25th St 
Prospect 1-7112 


DALLAS 26, TEX 
L. R. Ward Company 
3009 Canton St 
Riverside 1-9004 


DAVENPORT, IOWA 
Voico Company 
215 Kahl Building 
Phone: 6-5233 


DENVER 2, COLO 

E. & M. Equipment Co 
2415 Fifteenth St 
Glendale 5-3551 
Genesee 3-U6< l 


DES MOINES 14, 1|OWA 
Midwest Equipment Co 
of lowa 

842 Fifth Ave 

Cherry 3-1203 


DETROIT 38, MICH 
Carman Adams, Inc 
15760 James Couzens Hy 
University 3-£100 


HOUSTON 3, TEX 

L. R. Ward Company 
3605 Polk Ave. 
Capitol 5-0356 


INDIANAPOLIS 8, IND. 
Couchman-Conant, Inc. 
1400 N. Hlinors St 
Station A, P.O. Box 88023 
Melrose 5-5313 


KANSAS CITY 6, MO. 
Fraser D. Moore Co, 
106 E. 14th St 
Victor 2-3306 


LOS ANGELES 15, CAL; 
Montgomery Brothers 
1053 S. Olive St 
Richmond 7-9401 


MIDOLETOWN, CONN, 
Dittman and Greer, Inc; 
33 Pleasant St 
Diamond 6-9606 


MILWAUKEE 3, WIS. 
Gordon Hatch Co., Inc. 
531 W. Wisconsin Ave, 
Broadway 1-302] 


MINNEAPOLIS 4, MINN; 
Volco Company 
831 S. Sixth St 
Federal 6-3373 


NASHVILLE 4, TENN 

H_ R Miles and Associates 
2500-B Franklin Rd. 
Cypress 2-7016 


NEW YORK CITY, N.Y. 
See “Bloomfield, N. J.”" 


OMAHA 2. NEB 
Midwest Equipment Co; 
1614 tzard St 
Atlantic 7600 


PHILADELPHIA, PA, 
See “Bala-Cynwyd, Pa.” 


PITTSBURGH 6, PA 
Woessner-McKnight Co, 
131 hland Building 
115 S. Highland Ave. 
Emerson 1-290 


PORTLAND 9, ORE 
Montgomery Brothers 
1632 N.W. Johnson St. 
Capitol 3-4197 


RICHMOND 26, VA 

0. M. Thompson 
Westhampton Station 
P.O. Box 8762 
Atlantic 8-8758 


ROCHESTER 4, N.Y 
Niagara Electric Sales Co; 
} A 


inton Ave. S 


SAN FRANCISCO 3, CALIF; 
Montgomery Brothers 

122 Howard St 

Under } 


SEATTLE 4, WASH 
Montgomery Brothers 
911 Western Ave 
Ma n 4 )) 


SYRAL N.Y 
R. P. Smith Co., Ine, 
James St 
ward 3 13 


CHITA KAN 

Fraser D. Moore Co 

oom 211 Derby Building 
idway 
> 5647 


PORT DEPARTMENT 
aff Building 


a2, Pa 


tung 
Tye 


eee 
‘Grviah 





Call Graybar at one of more than [30 locations 
-there s one near you! 


ALABAMA 
Birmingham 
Hunts e 
Mobile 

ARIZONA 
Phoenix 
Tuscon 

ARKANSAS 
Little Rock 

CALIFORNIA 
Fresno 
Long Beach 
los Angeles 
Ookland 
Oceanside 
Sacramento 
San Bernardin 
San Diego 
San Francis 
San Jose 
Santa Ana 
Santa Barbora 
Van Nuys 

COLORADO 
Colorado Springs 
Denver 

CONNECTICUT 
West Hartford 
New Hoven 

DELAWARE 
Wilmington 

DISTRICT OF COLUMBIA 
Washington 

FLORIDA 
Fort Lauderdale 
Jacksonville 
Miami 
Orland 


St. Petersburg 
Tampa 
West Palm Beach 
GEORGIA 
Atlanta 
Columbus 
Savannah 
IDAHO 
Boise 
ILLINOIS 
Chicago 
Melrose Park 
Peoria 
Springfield 
INDIANA 
Evansville 
Hommond 
Indianapolis 
IOWA 
Davenport 
Des Moines 
Sioux City 
KANSAS 
Wichita 
KENTUCKY 
Lexington 
Louisville 
LOUISIANA 
Baton Rouge 
Loke Charles 
New Orleans 
Shreveport 
MAINE 
Portiond 
MARYLAND 
Baltimore 
MASSACHUSETTS 


Boston 


Headquarters: GRAYBAR ELECTRIC 


Springfield 
Worcester 
MICHIGAN 
Detroit 
Flint 
>rand Rapids 
Lansing 
MINNESOTA 
Duluth 
Minneapolis 
St. Paul 
MISSISSIPPI 
Jackson 
MISSOURI 
Kansas City 


MONTANA 
Butte 
NEBRASKA 
Omaha 
NEW HAMPSHIRE 
Manchester 
NEW JERSEY 
Newark 
New Brunswick 
NEW YORK 
Albany 
Binghamton 
Buffalo 
New York City 
Roosevelt Field 
Rochester 
Syracuse 
NORTH CAROLINA 
Asheville 
Charlotte 


Durham 
Rocky Mount 
Winston-Salem 


OHIO 
Akron 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Portsmouth 
Toledo 
Youngstown 


OKLAHOMA 
Oklahoma City 
Tulsa 


OREGON 
Eugene 
Portland 


PENNSYLVANIA 
Allentown 
Erie 
Greensburg 
Harrisburg 
Philadelphia 
Pittsburgh 
Reading 


RHODE ISLAND 


Providence 


SOUTH CAROLINA 
Columbia 
Greenville 

SOUTH DAKOTA 


Sioux Falls 


TENNESSEE 


Bristol 


Chattanooga 
Knoxville 
Memphis 
Nashville 


TEXAS 
Abilene 
Amarillo 
Arlington 
Austin 
Beaumont 
Corpus Christi 
Dallas 
El Paso 
Fort Worth 
Houston 
Lubbock 
Port Arthur 
San Antonio 


UTAH 
Salt Lake City 


VERMONT 
Rutland 
VIRGINIA 
Norfolk 
Richmond 
Roanoke 
WASHINGTON 
Seattle 
Spokane 
Tacoma 
WEST VIRGINIA 
Charleston 
WISCONSIN 
Green Bay 
Madison 
Milwaukee 


COMPANY, INC., 420 Lexington Avenue, New York 17, N. Y. 





Practical 


Niethods 





Photographic Record 
Of Conduit in Slabs 


METHOD 


Every building owner is some- 
day faced with the problem of new 
occupancy, a change in arrange- 
ment or some alteration which re- 
quires locating the appurtenances 
that go with a building. But plans 
of existing buildings are not re- 
liable for locating accurate posi- 
tions of vital elements concealed 
in the floors. As a result, very large 
areas of floor frequently have to be 
torn up when “prospecting” for 
junction boxes, conduits and other 
buried equipment. To keep the tear- 
ing up of sound floor and walls to a 


PRESS CAMERA for use in the method 
is purchased through Photo Perspective, 
who equip it with a spirit level on top of 
the case, then make a master grid for 
the camera-lens-level combination. 


ee Se a" 


minimum, Photo Perspective Corp., 
St. Louis, Mo., has developed a 
photographic method for perma- 
nently recording exact locations of 
equipment in floors. 

The new method consists of tak- 
ing special photos of the floor con- 
tents before the concrete is poured. 
A specially adapted camera is set 
up to take a picture on which a cali- 
brated grid is later superimposed. 
This grid is marked in feet and 
provides ready correlation between 
points on the grid and equipment 
buried in the floor. For the life of 
the building, then, this permanent 
record can be used to establish co- 
ordinates on the finished floor for 
any equipment shown in the orig- 
inal photo. The method applies the 
principles of aerial surveying to 
building construction, providing a 
valuable record for use by build- 
ing management in any modifica- 
tion or modernization of the build- 
ing. 

Photo Perspective Corp. sells the 
cameras used in this method at fac- 
tory list price plus guarantee. They 
recommend a 4 by 5 Pacemaker 
Speed Graphic or Crown Graphic 
with either a 127 mm or 135 mm 
lens. These cameras are purchased 
by P-P Corp, upon request. First 
an accurate spirit level is attached 
to the top of the case. Next a 
master grid is made for each 
camera, lens and level combination. 
It takes two weeks to make the 


FINISHED PHOTO for each area shows the layout of equipment before concrete 
is poured—with the pre-calibrated grid superimposed on the area, to show dis- 
tances marked in feet in the plane of the top of the finished concrete. 





ON THE JOB, camera is carefully set up 


to photograph floor areas and their con- 
tents before concrete is poured. 


master grid, but there is no charge 
for this. Then the camera is mailed 
to the customer. 

The method itself is as simple as 
setting up a level and taking a 
photo. Each 20- by 20-ft or 20- by 
40-ft area of floor which has suffi- 
cient equipment in it is photo- 
graphed just prior to the concrete 
pour. The camera is set up 20 ft 
back from the desired 0 line on the 
finished floor. It must be mounted 
at a carefully determined height 
of 5 ft above the level to which the 
poured floor is finished. The spirit 
level on the camera is used to ad- 
just the camera to a level position. 
Columns are then marked, and a 
slate is properly inscribed to 
identify the bay and placed to ap- 
pear in the photo. Designations 
made to show up in the picture 
should correspond to blueprint ref- 
erences. 

The 4 by 5 developed negatives 
are then sent to Photo Perspective 
Corp. where they are printed on 
Resisto Rapid (for $3.50 per 11- 
by 14-in. photo) with the superim- 
posed grid and returned to the 
sender. The photos are then filed 
by the building management until 
needed. 

The 4 by 5 Pacemaker Speed 
Graphic has a Graflock back, 
Ektalite screen, Kalart range- 
finder, 135-mm f4.7 lens with X 
syne. The Pacemaker Crown is the 
same except that it has no focal 
plane shutter. Prices of cameras 
range from $238.00 to $370.00, 
subject to factory change. 

This method of recording loca- 
tions of hidden equipment can be 
used by plant electrical depart- 
ments or by contractors and engi- 
neers as part of their service. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1959 





PLUGMOLD 
GIVES MORE 
OUTLETS FOR 


LESS MONEY 


Easy installation on any surface 
gives lowest-cost way to provide 
lots of outlets wherever desirable. 
Planning flexibility, simplicity of 
later additions of circuits or out- 
lets, also help make PLUGMOLD 
easy to sell. Get it from your 


distributor. 





Eliminate situations like 
this “Plug Puzzler” 











THE WIREMOLD COMPANY + HARTFORD 10, CONN. 
PLUGMOLD 2000 (UP TO 3 NO. 12 CONDUCTORS) 
PLUGMOLD 2100 (UP TO 10 NO. 12) 


PLUGMOLD 2200 (UP TO 3 NO. 6; 10 NO. 10) 





PLUGMOLD 3000 (UP TO 8 NO. 6; 10 NO. 8) 


VARIOUS SIZES AND SPACING. ALL-STEEL, GROUNDED 


ALL PLUGMOLD IN BUFF OR GRAY PRIME COAT 


The Wiremc 


Please ser 


State E2 | 


ee a 


— 
ao 
nN 


. 
‘‘Packaged”’ Installation 
Of Heated Driveways 
ELECTRIC HEATING 

A new service for home-owners 
who want to get rid of the trouble- 
some task of shoveling snow from 
their driveways or sidewalks, has 
just been announced by the Silli- 
man Company, one of the largest 
and oldest paving-contractor firms 
in the Bridgeport, Conn., area. The 
company, noting an increase in in- 
terest among home-owners and 
builders for electrically heated 
driveways, now offers its customers 
a choice of either asphalt or con- 
crete driveways or sidewalks com- 
plete with a heating cable system 
for snow melting. 

Although heating cable has been 
widely used for snow melting for 
many years, the combination of 
paving and electric heating from 
a single source is believed to be 
the first “packaged” service of its 
kind in the country. The first such 
installation has just been completed 
by the Silliman Company for a new 
home in Trumbull, Conn. The 
owner of the home, learning of 
Silliman’s new plan, was quick to 
decide that since his home was all- 
electric, it would be practical and 
economical to let electricity do the 
work of snow melting in his long, 
90-ft driveway. 

Frank Adriani, president of the 
firm, explained in announcing the 
plan that this “packaged” heated 
driveway simplifies the installation 
for the home-owner since the Silli- 
man Company does the complete 
job from start to finish, using Gen- 
eral Electric heating cable and the 
services of a licensed, experienced 
electrical contracting firm for cal- 
culating the heating requirements 
and doing all of the electrical work. 


CABLE LAYOUT on sandy base of drive- 
way was facilitated by the use of a board 
with nails set to keep proper center-to- 
center spacing between cable lengths. 
Board was removed as soon as each cir- 
cuit was laid out and then used for the 
next circuit. Because of the stiffness of 
its lead sheath, the cable holds its shape 
and remains in place on the ground. 


i 4'r =] 
HOME RUNS for heating cable circuits 
were made with type UF Fiamenol un- 
derground cable. Usual practice was to 
connect two lengths of heating cable to 
each UF home run in a box, os shown. 
The system is completely grounded. 


RESISTANCE CHECK was made on the finished layout of cable by means of a 
Megger. Note cable is laid out for entire width of the driveway apron, for a 
depth of a few feet across the entire width of the garage and only for the width 
of wheel paths between the two ends of the driveway. 
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No: 8 Die Grinder 


~ 


THE BLACK & DECKER MFG. CO., Dept. 1202, Towson 4, Md. 
Save time whenever you need a 7 ook nde 


portable electric tool... simply | n’Yellow Pages| 
call your local Black & Decker eS : ees 
distributor. He stocks over 125 tools ( 
and 3,000 accessories to give you complete 
selection, fast delivery, tool know-how and 
personal service. Or, for complete tool cay co etna 
information mail coupon at right. mT (tae yy" nit (ea - x 
ie ALLS ses WJ 


J ett Sonders 0 Hommers 


Send me information on 


Sompany 


Address 








Conduflor 


AN IMPORTANT NAME 
IN UNDERFLOOR 
ELECTRICAL DISTRIBUTION 
SYSTEMS 


IN DESIGNING, 


PLANNING OR BIDDING ON 


ELECTRICAL CONSTRUCTION 


Be sure YOU investigate 


Conduflor 


— Approved under article 358 — 


National Electrical Code and re- 
examination service — Underwriters 


Laboratories, Inc. 


Conduflor 


the new and modern floor and 
ceiling units for power, communica- 
tion and signaling lines. 


Write or call for detailed data file! 


CONDUFLOR 


CORPORATION 


PF. O. BOX 2748 


CLEVELAND 11,.O0HIO 
Winton 11-6430 
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BLACK TOP covering was dumped from 
asphalt truck which backed into drive- 
way with its wheels clearing the heating 
cable without difficulty. At apron end 
of driveway, where cable was laid full 
width, it was moved aside to let the 
truck in. The rigidity of the cable itself 
permits moving the cable without chang- 
ing its form of layout. White cables 
shown are type UF home runs. 


FINISHING TOUCHES are applied by 
paving mechanics who rake asphalt over 
apron end of driveway. Apren cable lay 
out was replaced after truck left the 
driveway Entire driveway is rolled to 
compact it 


Mr. Adriani also reports that even 
before formal announcement, this 
new service has created consider- 
able interest, not only for those 
who require surfacing of residen- 
tial driveways, but for various com- 
mercial uses as well. 

Actual experience has _ proved 
that the heating cable installation 
takes only a matter of a few hours 
and does not slow up the laying of 
the black top or concrete which is 
dumped and spread directly over 
the cable as it lies on the ground. 
Accompanying photos show various 
in the job, from beginning 
to end. 


steps 


Solar Research House 


Shows Promising Future 


| SOLAR-HEAT PUMP SYSTEM 


A new concept in residential 


| heating and cooling, using a copper 


heat from the 
house in 


roof to collect 
to warm the 


sun 
winter and 


utilizing the same roof to reject 
heat for summer cooling, is being 
tested with considerable success at 
the University of Arizona in 
Tucson. 

Constructed by the Institute of 
Atmospheric Physics, the test house 
represents a typical 3-bedroom 
ranch-type home in the $16-18,000 
price range capable of being heated 
with significant savings in over 
50% of the geographical United 
States. Water circulated through 
the conductive copper roof collector 
is heated by the sun, stored in a 
large insulated tank outside the 
house, and recirculated through 
copper ceiling panels inside the 
house. During protracted cloudy 
weather, or when the outside air 
temperature drops below a given 
point, a supplementary heat pump 
system using a 14-hp compressor 
motor goes into action to heat the 
water. When the cloudy period or 
cold spell passes, the roof collector 
brings the entire tank back to the 
required temperature and the heat 
pump automatically shuts off. 

For summer cooling, the copper 
roof collector rejects heat from the 
system each night by radiation and 
convection to the atmosphere. Dur- 
ing extremely hot weather, the heat 
pump withdraws heat from the 
warmer water at the top of the 
tank and returns the cooled water 
to the bottom. 

Components of the custom-built 
instrumentation used to control the 
system include electronic amplifiers 
as primary relays, special limit con- 
trols, a heating or cooling selector 
switch, and an electronic room 
thermostat. Much of this equip- 
ment is for test purposes, and sim- 
plified controls will provide com- 


ELECTRONIC CONTROL system of sol! 


research home includes much instrumen- 
tation used solely for test purposes. Ac- 
tual residential system would use simpli 
fied controls for automatic operation 
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Newly designed 
Type H Motor Control 








Viore room 
for optional features 


Now, with Allis-Chalmers high voltage con- 
trol, you get more panel space for additional 
components 

Meters, pushbuttons, instruments, rheo- 
stats, indicating lights, relays, and other 
components can be installed —thanks to the 
ample space available on both the outer door 
and inner barrier. 

Along with more room, this new A-C design 
is front accessible, has smaller cabinet size, 
provides ultimate in protection for men and 
machines, and has been completely tested. 


. 


? <p ; VATE 
For more information on this engineering if Xt a , he. A 


Oanrt = 
; ite e* 
advance, contact your A-C office or write a - .- : ne, 


Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


All this area on Allis-Chalmers 
new Type H motor control is avail- 
able for optional features. In many 
applications, this extra space elimi- 
nates the need for an extra cabinet. 





Removable panel, on which control 
devices are assembled, is mounted on in 
ner barrier. Entire panel may be quickly 
removed for inspection and maintenance. 


ALLIS-CHALMERS 


A-5519 





pletely automatic operation in an 
actual residential installation. 

The combination solar-heat pump 
system is expected to heat and cool 
the experimental house at a maxi- 
mum cost of $200 per year—half 
the cost of a conventional system. 

Its developers believe it to be so 
close to economic practicality that 
they predict commercially sound 
solar heating and cooling systems 
within the next five years. 


Band Saw Speeds 
Luminous Ceiling 
Installation 


TOOLS 


a 


TTT 


Metal cutting band saws are find- 
ing increased acceptance in the 
electrical construction field. Power 
cutting is replacing hand methods 
stands up ; on almost every job where a sub- 

stantial number of cuts have to be 

; made. Kelso-Burnett Electric Com- 

d r pany of Chicago long ago began op- 

un e erating on this premise. As a re- 

sult, some form of power-driven 

metal saws are found on almost all 
of their jobs. 

Convincing proof of this is evi- 
dent at a recent bank relighting job 
where plans called for installation 
of a complete luminous plastic ceil- 
ing over the entire main floor area 
of the bank. Here, Kelso-Burnett’s 
mechanics used a smail portable 
type band saw to make all cuts 
necessary for proper installation of 
the ceiling’s steel channel grid and 
the aluminum T-bar framework. 
because of rugged work conditions, Not only did the band Saw make 
quick work of all cutting opera- 


WHITNEY BLAKE DYNAPRENE stands up tions, which saved a considerable 


and gives long, economical service. 


ae 
© 








Where portable cord takes a beating 


DYNAPRENE has an especially tough neoprene 
jacket, it resists abrasion, has high flexibility 
and long flex life, and provides premium 


quality service at competitive prices. 


Write TODAY 
for this complete 
catalog . . . FREE. 


WELL BUILT WIRES SINCE 1899 PORTABLE BAND SAW used on Juminous 
ceiling project reduced installation costs 
by taking the drudgery out of hand-cuts 
reducing workers’ fatigue, and by increas 


ing overall efficiency with its exacting 
straight cuts. Workman is shown here 





cutting a bundle of %-in. steel tube into 





exacting 2-ft lengths which will be used 


NEW HAVEN 14, relel\ | *|-tengleieh s to carry circuits between each row of 


fixtures 
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amount of time and cut labor costs; 
it also increased overall efficiency 
by its exacting straight cuts. 
Generally, the type and size of a 
band saw to be used on a project is 
determined by the various job fac- 
tors. For example in this particular 
case, it was found that by using a 
small (easily portable type) saw as 
shown in the accompanying photo, 
the drudgery of “lugging’’ work to 
a central location was eliminated by 
simply moving the lightweight saw 
to the actual points of installation. 


SIMPLET 


PULLING ELBOWS 
and ADAPTERS 


*MALLEABLE IRON “PERFECT 90° FIT 











PNF PULLING 
PULLING ADAPTER 
ELBOW Two hubs at perfect 90° angle, 


one female and one male thread- 
ed. Rigid, domed covers with 
full neoprene gaskets. Lock nut 
included. Sizes 1/2" to 2’. 


Two female threaded hubs at 
precise 90° angle. Rigid, domed 
covers with full neoprene gas- 
kets. Sizes 2" to 2”. 





Large Area Lighting 
For Lecture Room 


LIGHTING 


eltilel @ = ke big loop of Pull wires taut 
EASY-TO-USE wires and pull from other end o 


A new “Large Element” fluores- system — cover a 
cent lighting installation today 
provides high-level, uniform illumi- 
nation in the lecture room of Phil- 
brick Researches Inc., Boston, 
Mass. And maximum comfort is 
provided by the low brightness of 


taches quickly witt 
a { ‘ sIho gives big screws, apens 


one side Taateye easily anytime 


MADE BETTER FOR YOUR NEEDS 


@ malleable iron, cadmium plated, 


@ milled surfaces assure tighter seal 
chromate treated 


@ more metal at inside radius pro- 


the ceiling-area layout. 

In this installation, the uniform 
level is approximately 115 main- 
tained footcandles. The large 
modules which make up the trans- 
lighted ceiling are attractive as 
well as functional. They can be 
used separately but are here as- 


@ steel cover cadmium plated and 


chromate treated with larger 
screws designed to fit snugly in 
opposed corners without protrud- 


ing inside 
cover domed for greater rigidity, 


provides more working space and 


more wire area inside 


@ full neoprene cover gasket (not 


cut out) 


vides more strength, durability 


@ no obstructions inside, all smooth 


surfaces, tapped holes recessed 


@ precision tapered pipe threads 


positioned exactly 90° center to 
center in the same plane 


@ sold complete with covers, screws 


and gaskets — shipped assembled 


@ sizes marked on both covers and 


elbows 


sembled to create a lighting system “L'' TYPE PULLING ELBOW ALSO AVAILABLE 


which provides the effect, low cost Malleable iron body has two female threaded hubs, at 90 
and utility of dropped ceiling con- angle. No-thread type also available. Swing style, steel cover 
struction. The module elements are 
2 ft by 2 ft in size and may be used 
in multiple to create any area ar- 
rangement. 

The actual light is produced by 
slimline fluorescent lamps in each 
“Large Element” unit, which is as- 
sembled and wired at the factory. 
The shielding media consists of 
plastic cellular louver panels, with 
45° by 45° shielding. The lumi- 
naires used here were made by 
Smithcraft Lighting. 


attached to body. Angular opening permits straight pull of 





wires. Gaskets available at extra cost. Sizes 1/2" to 1” 


SEE YOUR WHOLESALER, or send coupon. 
CUDEAL) SIMPLET FITTINGS 


A Division of Ideal Industries, Inc. 
Pioneers in condyit fittings and electrical specialties. 
1041-B Park Avenue ¢ Sycamore, Illinois 


Send Pulling Elbow data 
Clip and Attach 


to Your Letterhead Your Name . = a 
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TOUGH STARTS MADE EASY... 


WAGNER 
REPULSION-START 
INDUCTION 
MOTORS 


woror starring vonques. START HEAVY LOADS WITH EASE 
ronnie sal i | ||| _ STAND UP UNDER LONG SERVICE 
if | if 
EPULSION START USE EXTREMELY LOW STARTING CURRENT 








SAME HORSEPOWER 





Starting heavy loads is a natural for Wagner Type 
RA Motors. Widely used for high starting torque 
applications, like farm machinery, compressors, 
pumps and grinders, this rugged single phase motor 
requires very low starting current that minimizes 
light flicker. You get smooth performance with a 
constant high operating speed, even under overload, 
and a flat efficiency curve over a wide operating range. 





MOTOR STARTING CURRENTS 








40 























oo-+—} + _| 
exec: ate . START 


REPULSION START 














You practically eliminate service problems when you 
power tough single phase applications with these 
motors. They have unmatched ability to start high 
inertia or heavy friction loads repeatedly and they 
give many years of unfailing service. 





% OF FULL LOAD TORQUE 














You can get these motors from leading motor dis- 
tributors in your community or through Wagner 
Sales Offices in 32 principal cities. Your Wagner 
RPM 500 ° RPM 500 Sales Engineer will be glad to help you select the 
right motor for your application. Wagner Bulletin 
MU-220 gives full details on Repulsion-Start- 
Induction Motors. 


















































ONE HP, 1750 RPM, 6O CYCLES, 230 VOLTS 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 


SERVING 2 GREAT GROWTH INDUSTRIES... ELECTRICAL...AUTOMOTIVE 
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Niotor Shops 





SMALL WIRE-AND-FIBER drum-rig is 
placed just above rewound stator, motor 
leads are connected and power is switched 
on. If rotation of drum coincides with 
desired rotation of rotor, unit is assembled 
and leads are permanently established. 


“Bird Cage’’ Checks 
Direction of Motor 
Rotation 


A simple method for checking 
the rotation direction of a newly 
wound motor is used in the Wesley 
Jagger shop in Wilmington, Del. 
The testing device, having the ap- 
pearance of a bird cage, consists of 
fiber discs at top and bottom, a #-in. 
spindle and 11 turns of No. 10 wire. 

When stator leads are connected 
and the cage is lowered to a point 
just above the ends of stator coils, 
the test wheel will start spinning. 
If the direction of rotation is con- 
trary to what it should be, the leads 
are reversed. 

This practical precaution elimi- 
nates doubt when completing the 
connection job. It also eliminates 
the possibility of having to tear 
down a finished job to reverse leads 
after the unit has been sealed. 


Sturdy Growler Stand 
Adjusts to Rotor Size 


Practically any size armature can 
be given the conventional growler 
test with comparative ease in the 
repair department of Marion Elec- 
tric Motor Service, Inc., Marion, 
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Ohio. A recent addition to the elec- 
trical equipment test facilities is an 
adjustable armature stand incorpo- 
rating a large growler which can 
be raised or lowered to accommo- 
date various rotor diameters. 

Designed and built specifically. 
for shop use by shop foreman R. L. 
Patrick and his mechanics, the unit 
features a 26-in. lateral adjustment 
for each of the ball-bearing saddles 
supporting the rotor shaft and a 
10-in. vertical adjustment of the 
jack-actuated growler. <A _ foot 
switch, magnetic contactor and am- 
meter completes the test circuit 
equipment. 

Two sturdy cast A-frames about 
45 ins. apart support the rotor 
stand. A 3-in. I-beam, joining the 
A-frame midpoints near the base, 
forms the basic support for the 
growler screw-jack and its hand 
wheel. Tops of the A-frames sup- 
port a 66-in. length of 4-in. by 4-in. 
I-beam along which the rotor shaft 
saddles slide. A 6-in. wide section 
cut out of the center of this beam 
provides a well for the growler. 
Two-3-in. I-beam uprights between 
the lower and upper beams add 
rigidity to the frame, form the 
sides of the growler well, and have 
inner “guide rails” to maintain 
growler alignment during and after 
vertical adjustment. 

U-shaped growler is 14 ins. long, 
10 ins. high and has a stack of 
laminations 32 ins. thick. Two end 
brackets seat the growler in ver- 
tical position and have a “parallel- 
blade” base clamp which fits over 


ADJUSTABLE GROWLER and rotor stand 


with “‘quick-set’’ features was developed 


by shop superintendent R. L. Patrick, 
shown here making a growler test on a 
large armature. 


GROWLER IS RAISED or lowered by turn- 
ing hand-wheel on screw jack. Support- 
ing tray (1) rides guide rails (arrow) to 
maintain position and alignment. Growler 
unit (2) is seated in end clamps (3) which 
fit over side of tray. 


the sides (ends) of a steel support- 
ing tray fastened to the top of a 
screw jack. The long sides of this 
tray have slides which ride the 
inner guiderails of the growler 
well. In addition to supporting the 
growler, this metal tray provides a 
handy repository for the metal 
“feelers” used in conjunction with 
the test. Bottom of the growler 
unit rests about 6 ins. above the 
bottom of the tray. 

All electrical connections (service 
cord, growler and foot switch) are 
made with heavy-duty, rubber-jack- 
eted, flexible cord. Control is cen- 
tered in a magnetic contactor cab- 
inet-mounted on the side of the 
A-frame. A _ flush-type ammeter 
(0-50 amp range) in the hinged 
cover gives the operator a visual 
indication of the test results. 

The adjustable shaft supports 
are 12-in. lengths of 6-in. by 2-in. 
steel channel welded to a grooved 
block which slides on the I-beam 
flange. A threaded bolt with a 
T-shaped hand grip locks the slid- 
ing block in any desired position 
along the beam. A shallow-V cut in 
the top of the channel provides 
clearance for armature shaft ex- 
tensions seated in a frictionless 
saddle provided by two 33-in. diam- 
eter ball bearings rotating on bolts 
welded to the channel upright. 

Only three adjustments are 
needed for any size rotor: the two 
saddles and growler. Normally the 
growler is kept in retracted or 


down position. The armature is 
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Shuford's 


ELECTRICAL 


SHURTAPE’ 
EV-57 


A VINYL PRESSURE- 
SENSITIVE TAPE FOR 


HIGH VOLTAGE INSULATION 


Here’s a vinyl tape which com- 
bines desirable electrical char- 
acteristics with high resistance 
to oils, corrosive chemicals, hu- 
midity, fungus and mildew . . 
conforms to irregular surfaces 

works easily in limited 
areas, 


Use it .. . to protect splices and 
connectors in power control 
leads. Use it .. . to insulate high 
voltage motor leads. Use it 

on bus bars as pipe wrap 
. .. to insulate wires and splices 
in junction boxes and TV-Radio 
installations, 


Use Shuford’s new SHURTAPE 
EV-57 wherever high dielectric 
strength, high insulation resist- 
ance, high stretch, high strength 
and excellent adhesion are re- 
quired. 


CLOTHES LINES * TWINES 


PRESSURE-SENSITIVE PAPER TAPES 
SASH CORDS * WEATHER STRIPPING 
COTTON & RAYON YARNS * EXTRUDED PLASTICS 





World’s Largest Manufacturer of 
Cotton Cordage 
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SHAFT SUPPORTS consist of ball-bearing 
saddle (A) on steel channel upright (B) 
with grooved base which slides on 
l-beam (C Each support has 26-in 
lateral adjustment, is securely “‘locked” 
n positicn by tightening hand-bolt in 
base 


<9) \\“See Fi 
CONTROL CABINET on side of stand 


houses magnetic contactor for foot-switch 
at right and ammeter in cover. With 
cover closed, meter can be seen by op 
erator 

brought to the stand with an over- 
head hoist and lowered into posi- 
tion after the saddles have been 
adjusted for shaft length. The 
growler is then raised to proper 
height by turning a _ hand-wheel 
which operates the screw jack. Re- 
versing hand-wheel direction will 
lower the growler. 


Exhaust Drum Keeps 
Shop Area Dust-Free 


A simple, inexpensive exhaust 
system at the Wagner Electric 
Company motor repair shop in Ft. 
Wayne, Ind., keeps the stator strip- 
ping and cleaning area free of dirt 
and dust when blowing out motors 


or stators with a compressed air 
stream. Instead of the conventional 
exhaust hood over the work space, 
owner G. I. Wagner prefers a 
forced down-draft to pull the dust 
away from the work and the me- 
chanic’s eyes. 

To accomplish this, Wagner me- 
chanics devised an “exhaust drum” 
using a discarded 50-gallon oil 
drum measuring 23 ins. in diameter 
and 34 ins. high. About 18 ins. 
above floor level, an 8-in. diameter 
exhaust pipe leaves the back of the 
drum and goes through a wall toa 
-hp, 3450-rpm, 110-volt centrifugal 
blower (stoker type). A duct ex- 
tension from the blower carries the 
exhaust outdoors. 

Motors to be cleaned are placed 
on an expanded-metal 
welded to a square angle-iron 
frame which fits over the open top 
of the drum. A handy foot switch 
permits the mechanic to turn the 
blower on or off as desired. The 
down-draft created by the blower 
and pipe extension inside the drum 
pulls the dust downward to the base 
of the drum and out through the 


‘“ ce ie 
cover 


EXHAUST DRUM creates forced down- 
draft which pulls dust and dirt into barrel 
and away from mechanic's face and eyes 
No overhead hood and ducts are needed 


DUCT CONNECTION to exhaust blower 
extends inside drum about 18 ins. above 
floor. Top of duct is longer than bottom. 
Resultant down-draft exhausts dust, lets 
heavy particles settle in drum. 
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Occent on Excellence 


Youngstown "Buckeye’”’ steel conduit 


This highly-functional modernistic department 
store building—only one of many new structures 
that will make up Denver’s Zeckendorf Plaza 
Development—has built-in lifetime wiring pro- 
tection, thanks to Youngstown “‘Buckeye’”’ Full 
Weight Rigid Steel Conduit. 


Damaging elementssuchas water, moisture, vapor, 
dust and dirt can never cause disruption of the 
building’s all-important electrical system, be- 
cause “‘Buckeye’’ Conduit will perform its pro- 
tective function as long as the structure remains 
standing. 



































Zeckendorf Plaza Development, 
Denver, Colorado 
OWNER: Webb & Knapp, Inc., Denver, Colorado. 
ARCHITECT: J. M. Pei & Associates, 385 Madison Ave 
New York, N. Y. 
GENERAL CONTRACTORS: Webb & Knapp Construction Corp., 
New York, N. Y. 

ELECTRICAL CONTRACTORS: Fischbach and Moore Incorporated, 

B412 Mile High Center, Denver, Colorado. 
CONDUIT SUPPLIER: The Mine & Smelter Supply Co., 

3800 Race Street, Denver, Colorado. 


When you specify ‘““Buckeye’’ Conduit, the high 
standards of Youngstown quality, the personal 
touch in Youngstown service will help you create 
electrical wiring systems with an “accent on 
excellence’. 





THE 


YOUNGSTOWN 


SHEET AND TUBE COMPANY 
Manufacturers of Carbon, Alloy and Yoloy Steel 


Youngstown, Ohio 


Installation of Youngstown ‘Buckeye’? Conduit is shown 
during construction of the nw May-D&F Department Store 
in Denver, Colorado. 








Carefully selected 
Continuous Weld pipe 


is first accurately threaded. Next, the pipe is thoroughly cleaned by pickling. 


Then it is immersed in a bath of molten pure zinc. A special process 
is used to remove it from this bath so that a clean, smooth zinc coating 
remains on both inside and outside. Then a coating of tough, transparent 
lacquer is baked on both inside and outside surfaces, providing a 
smooth raceway through which wires may be easily fished. 
This is Youngstown’s long-lasting, trouble-free, easy-bending 
hot galvanized Buckeye Conduit. 


tter, safer 
vipment 








Whether it’s tool belts or safety straps 
... pliers or wrenches ... grips or 
climbers, linemen and electricians 
know they can expect the highest in 
quality when their equipment carries 
the name Klein. 


For more than a century Klein has 
been the leader in designing and pro- 
ducing tools and equipment to serve 
the exacting needs of the utility field. 


Today, wherever power lines or 
communication lines are strung, Klein 
tools and equipment are in greater de- 
mand than ever, assuring safer, speedier 
line construction and operation. 


WRITE FOR FREE TOOL GUIDE 


A free copy of the new Klein Pocket 
Tool Guide will be sent on request. 


ASK YOUR SUPPLIER 
Foreign Distributor: International 
Standard Electric Corp., New York 


om KLE ! N. & cm 


mMICK 
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CENTRIFUGAL BLOWER behind partition 
pulls air stream down through drum and 
exhausts it through duct line to outdoors. 
Motor is ¥2 hp, 3450 rpm, 110 volts, 
single-phase. 


exhaust duct. Heavy dirt particles 
settle on the bottom. 

Wagner mechanics like this sys- 
tem which pulls the dirt and dust 
down and away from their face and 
eyes and confines it inside the 
drum. They even use it when grind- 
ing and polishing metal parts on a 
pedestal grinder which can be 
swung into position over the drum. 
When necessary, the grid cover can 
be lifted off, the drum pulled out 
from the wall and tipped for clean- 
ing. 


Pay-Out Drum for 
Magnet Wire Pails 


A number of motor repair shops 
are now buying magnet wire, sizes 
No. 24 through No. 15, in 100-lb 
“pails” instead of conventional 
reels. Wire in pails comes coiled 
around a large-diameter cardboard 
tube and unwinds between tube and 
side of pail during payout to the 
winding head. Some shops use pay- 
out devices available for pails; 
others make their own. 

A Des Moines, Ia., repair shop, 
using wire pails rather extensively 
in its winding department, de- 
signed a simple _ inverted-funnel 
payout drum to keep the wire from 
kinking and snagging during the 
coil winding operation. The drum 
cylinder is a 10-in. length of 11-in. 
diameter sheet metal furnace pipe 
which telescopes snugly into the 
top of the wire pail. Centered in 
the drum is an inverted funnel sup- 
ported by sheet metal rings about 
24 ins. from the top and 33 ins. 
from the bottom of the cylinder. 
The funnel cone tapers from a 72- 
in. dia. at the mouth to about 1 in. 
at the base of the tube extension. 
Top of the tube is { in. dia. and 
flush with side of the cylinder. 


3oth ends of the funnel tube are 
lined with the inner race of a ball 
bearing to provide a smooth hard- 
wearing surface for the wire to 
pass over as it goes to the winding 
head. 

Some of the wire pail cardboard 
tubes are slightly longer than 
others. To accommodate this varia- 
tion, three spacer bolts are added 
to the payout drum about 1 in. 
from the bottom of the cylinder. 
These bolts rest on the pail rim 
and maintain the necessary clear- 
ance between funnel and pail tube 
for smooth wire payout. 

With the wire pails and payout 
drums, mechanics in this shop have 
been able to increase coil winding 
speed about 50%. On some jobs, 
winding head speeds of 1200 rpm 
have been used to gain a substantial 
time advantage on fractional horse- 
power work. 


PAY-OUT DRUM telescopes into top of 
magnet wire pail. Tip of inverted funnel 
is flush with top of drum. Weight of wire 
and pail prevents tipping during payout. 


“ nsiiaiiaagtie a 


BOTTOMS UP view of payout drum show 
ing wide mouth of funnel, which guide 
unwinding magnet wire through funnel 
throat to coil form 
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UP-RIGHT ANNOUNCES 


...lelescoping aluminum work 
platform for overhead construction 
and spot maintenance 


Lightweight, rapidly assembled by 
one man. Extends instantly for reach- 
ing heights up to 30 ft. Telescopes 
for rolling under trusses and other 
obstacles. Adjustable legs for uneven 


floors or stairways. 








Rolis through doorways only 29” Separates easily into 3 com- 
; i Bridges over auditorium seats. ponents for convenient stor- 
wide, telescopes and folds down. age or transportation. 




















« Lia 
FOR TALLESCOPE CIRCULAR @ [UP- Rigs BY \ debe 





WRITE TO e | UP-RIGHT |f 
UP-RIGHT SCAFFOLDS — 3 (SCAFFOLDS 


DEPT. 177*1013 PARDEE ST., BERKELEY, CALIF.» ip 
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te 12 Cabinet Inclined Armature 
J. 1. C. Boxes and NEMA Type we inets lies tes Gluie-oe 
“fi | Feature 


Armature holders, made from 

#-in. strap iron, may be clamped to 

the angle-iron frame beneath any 

bench in Riles Armature Winding 

BOSS Boxes shop at Roanoke, Va., simply by 

— placing the base assembly around 

the lip of the bench, inserting a 

from 4%" x 5” to as large holding bolt into a frame-drilled 

as needed. Surface or flush hole at the desired location (see ar- 

mount, with hinged or screw- row), then tightening up a wing 

nut from the inside of the angle 
lip. 

“The Line of Least Resistance” ; pmee the yoke-holder is con- 

structed on an inclined plane and 


since the yoke is pivoted at mid- 
point, the assembly can be posi- 
tioned or revolved at will during 
the winding operations. 
RR TIE ry 
+4 


a Smooth corners . . . all sizes 


on covers. 


BOXES AND WIREWAY 
Be sure of QUALITY, positive of excellent SERVICE on stock 
or ‘‘specials'’, with the complete line of BOSS Boxes, Wireway 
& Fittings. UL approved 


BOSS Flangeless Hinged Cover Lay-in 


Assemble and lay 
in wire after wire- 
way is installed — 
no wire pulling or 
risk of damaging 


Taritiielitelal 


BOSS Flanged Hinged Cover WINDING YOKE, constructed on inclined 


plane and pivoted for easy turning, has 
Celilo lo Mela loli 


mounting frame of strap iron which may 
ends rolaby 


be secured to bench top at any location 
number of sec- by 
tions can be put ’ ta, 
Sees on c 
together. Knock . a i jf —_ <- 
. he > e 
outs on sides i bt e | 


folate Mole lal 4 


BOSS Flangeless Screw Cover 


Equipped with 


protective screw 
shields. Cover has 
keyholes for easy 
removal without 
entirely removing 


screws. 


Sold.thru leading distributors. Write for new complete line Catalog. 


T ‘al E H U iz N c b a L 'D) C @) Papen BRACKET over edge of bench, 


inserting holding bolt into frame hole at 


2703 Spring Grove Avenue CINCINNATI 25, OHIO desired location, then tightening wing 


nut from inside of framing angle 
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90 modern::* 


with lighting by Whang, 











to complement Sylvania’s New Troffer Series 


Now at your command—shallow recessed fixtures in 1’, 
2’ and 4’ widths to fit all modern ceilings. 

Sylvania’s new Troffer Series represents completeness 
in every sense of the word. Three separate housing designs 





The advanced features found in Sylvania’s Troffer 
Series—shallowness, concealed hinges and latches, 
variety of housings and shieldings, snap-up hanger 
and many others—are typical of the inherent advan- 
tages built into each and every Sylvania fixture line. 

Take a look at Sweet’s Architectural File for a 
quick review of Sylvania’s complete and modern 
line. Better yet—send for a complete fixture catalog 
today. Leaf through it and you'll soon discover the 
wide choice of fluorescent lighting equipment 
offered by Sylvania. 











are available to fit quickly and easily into every type of 
ceiling construction. You get complete choice of shield- 
ings in both one and two foot widths—and in four and 
eight foot lengths. Matching incandescent Accent Units 
allow for pattern lighting or the creation of special effects. 

To complement this Troffer Series and to expand the 
design potential of recessed lighting systems, Sylvania 
now Offers a versatile 4’ x 4’ shallow recessed fixture 
featuring the same clean, smart appearance and the 
up-to-date design advantages which permit simpler and 
faster installation. This attractive 4’ x 4’ unit places 
another distinctive and useful lighting tool in your hands. 

For complete information on Sylvania’s Troffer Series 
and 4’ x 4’ units, write to: 

SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRopucts INC. 
Department 59-1 
One 48th Street, Wheeling, West Virginia 


So mooenn with UOtay Se IV AN oe 


yy Fluorescent Lighting Fixtures and Systems 


BEST FIXTURE VALUE IN EVERY PRICE RANGE 


LIGHTING + TELEVISION « RADIO » ELECTRONICS * PHOTOGRAPHY + ATOMIC ENERGY * CHEMISTRY-METALLURGY 
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Nordel dry-type transformers 
are most practical 


To step down the higher distribution voltage to 
utilization voltage in institutional, commercial and 
industrial buildings, it is important that high effi- 
ciency transformers are installed at load centers. 
SORGEL dry-type transformers are the most prac- 
tical for this purpose. They require little or no 
maintenance; no liquid to check or replenish; no vault 
required; small and compact; easy and economical to 
install. Sorgel dry-type transformers provide the high- 
est efficiency, which reduces operating costs. 


Easy and Low Cost Installation 
All self-contained in a single unit—either single phase 
or 3-phase—with simple connections to make. No 
separate mounting brackets or junction boxes to make 
or buy. Substantial wall brackets, or floor mounting 
base, are an integral part of Sorgel transformers. 
Roomy connection compartment. Solderless terminals. 


45 Kva 3 phase transformer with taps 
Interchangeable wall or floor mounting 
Connection compartment panel removed 


Substations 
The same quiet SORGEL dry-type 
or Askarel-cooled transformers, in 
ALL ratings up to 10,000 Kva and 
up to 15,000 volts, are also incorpor 
ated in substations. Procurable with 
any type or make of switchgear, and 
from any substation manufacturer. 


Sales engineers in principal cities. 
Consult the classified section of your 
telephone directory or communicate 
with our factory. 


Quietest Operation 

SORGEL sound-rated dry-type transformers are so 
quiet in operation that there is no disturbing hum. 
They are particularly adaptable for installation in hos- 
pitals, schools, office buildings, stores, and buildings 
where sound level is an important factor—as well as 
industrial applications. Therefore, they can be in- 
stalled in almost any convenient place, inside of build- 
ings, close to the load center. This results in shorter 
feeders, better voltage regulation, more efficient dis- 
tribution, and lower wiring cost. 


High Efficiency and Full Capacity 
SORGEL transformers are guaranteed to carry the full 
rated load continuously at high efficiency. They are so 
liberally designed that they can carry an overload dur- 
ing an emergency at a safe operating temperature. 


Complete line of dry-type transformers 
for every purpose 


V4 Kva to 10,000 Kva — 120 to 15,000 volts 


Also special transformers 
and saturable reactors 


=r 


1000 Kva, 3-phase, 13,200 volt 
substation, with primary fused 
load break switch, metering and 
secondary breakers 


SORGEL ELECTRIC CO.,836 West National Avenue, Milwaukee 4, Wisconsin 


Over 40 years’ experience in the development, manufacturing and application of transformers 
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Product News 





Starter (1) 

A new starter which gives fuse- 
less fault protection on high voltage 
motor drives has been announced. 
Interrupting capacity of the fuse- 
less ZHA starter is 100,000 kva at 
2400 volts, 150,000 kva at 4800 
volts. For inspection and mainte- 
nance, the phase barrier and arc- 
chutes draw out horizontally, mak- 
ing front and rear contact tips ac- 
cessible. A 3-way doorlatch, inter- 
locked between the disconnect and 
contactor interlocking system, pro- 
vides personnel safety. Disconnect 
is gang-operated. When door is 
open, disconnect blades are visible 
in open and grounded position. Bul- 
letin 8130 is available. 

Electric Controller & Mfg. Co., 
A Division of Square D Company, 
4500 Lee Road, Cleveland, 28, Ohio 


Industrial Fixture 

New industrial lighting fixtures, 
called Wyteliner, are available with 
Kolorkode. Red units are used to 
identify exits and fire protection 
equipment; green are used for gen- 
eral aisles, traffic lanes, and other 
through-passageways; yellow’ to 
identify stairs, curbings, dead ends, 
or other dangerous areas. Kolor- 
koded units can also be used to iden- 
tify specific operations in the pro- 
duction line, and to designate or 
differentiate particular plant areas, 
storage seetions etc. Fixtures are 
for 430, 800 or 1500 ma operation. 
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The 800 ma units use new “HO” 
high output lamps; 1500 ma fix- 
tures utilize “VHO”, “SHO” or 
Power Groove lamps. Reflector 
units are offered in white porcelain 
enamel, baked-on white, or Alzak 
aluminum. Literature is available. 

Edwin F. Guth Company, 2615 
Washington Blvd., St. Louis 3, Mo. 


~ 


Switch (3) 
New Bulletin 2210 centrifugal 
switch with an overall adjustable 
speed range from 70 to 5000 rpm, 
and the operating speed adjustable 
while switch is running. Measuring 
} ins. long by 3-9/16 ins. high by 
3? ins. wide, the type C switch is 
housed in an enclosure molded of 
glass fibre reinforced polyester 
resin. Two separate sets of contacts 
can be adjusted for operation at 
different speeds so that two sepa- 
rate operations can be controlled 
from one speed sensitive switch. 
Euclid Electric & Mfg. Co., Mad- 


ison, Ohio. 


Enclosure (4) 
A new weatherproof enclosure 
which provides complete protection 
for both operating personnel and 
switchboard. Design consists of a 
basic unit with an outside door at 
each end. As additional units are 
added, the end trim is removed, the 
additional units inserted, and the 
end trim replaced on the last unit. 
For each integral section of switch- 
board, only two outside doors are 
required. Inside, the switchboards 
are located on each side of a center 
aisle. Switchboard equipment is 
mounted on inside doors, which 
swing into the aisle to allow access 
to rear of switchboard. Fluorescent 
lighting across the top of the unit 
provides shadowless lighting. 
Westinghouse Electric 
Pittsburgh 30, Pa. 


Corp., 





Motor Starter Enclosures (5) 

Two new series of motor starter 
enclosures designed for hazardous 
locations are available. Series XMS 
has been designed to incorporate 
standard across-the-line starter 
equipment in all sizes. Series 
XMCS combination starters are 
available with all starter sizes and 
protective equipment. Features are 
mounting lugs; lock-out arrange- 
ments; operating handles; drains 
and breathers; controls, protective 
guards for reset buttons, and 
hinged lids. Units are designed for 
use in Class I, Group C & D; Class 
II, Group E, F & G. They are UL 
and CAS approved. 

Killark Electric Mfg. Co., Vande- 
venter and Easton, St. Louis 13, 
Mo. 


Control (6) 

Tubeless photoelectric control 
with magnetic amplifier, designated 
BM1, requires 10 footcandles mini- 
mum light with .04 second mini- 
mum dark time and .04 second min- 
imum light time. Control relay en- 
ergizes when light is on the cad cell 
sensing element. Relay contacts are 
DPDT, silver cadmium oxide, rated 
10 amps at 115 volts ac, non-induc- 
tive load. Housing is cast aluminum 
with splashproof gasket seal, 
tapped for }-in. conduit. 

Autotron, Inc., P. O. Box 722, 
Danville, Ill. 
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OPERATOR'S 
TATION 
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Speed Drive (7) 

New adjustable speed drive in 
ratings from } to 74 hp with a sta- 
tionary field construction. Both the 
ac motor and eddy current clutch 
are built into a common housing. 
Drive shaft, height and diameter 
dimensions are the same as a stand- 
ard motor of comparable rating. 
Motor end brackets are now inter- 
changeable with standard flanges 
and units can be flange-mounted to 
the driven machine for further 
space saving. It is suitable for con- 
tinuous operation at full load (con- 
stant torque) in ranges as high as 
34:1 and for intermittent use from 
0 to full speed, or any rpm in be- 
tween. A feature of the standard 
Adjusto-Spede drive is a tachome- 
ter feedback circuit that continu- 
ally monitors the drive shaft and 
automatically corrects speed as re- 
quired. Bulletin 2750 is available. 

Louis Allis Co., Milwaukee 1, 
Wis. 


Range Hoods (8) 

Four new pre-wired ventilating 
range hoods include a “Hide-A- 
Fan” hood, radio hood, built-in oven 
hood and island hood. Featured in 
the Hide-A-Fan hood is a built-in 
pre-wired fan totally concealed un- 
der the hood. Design permits hori- 
zontal and vertical installation be- 
hind cabinets. Vertical installation 
through cabinets requires 33 ins. 
by 10 ins. for a standard duct. It 
comes complete with a 10-in. fan 
with pressure type blade, aluminum 
filter and special Venturi design. It 
has 3-speed pushbutton control, 
mitered edges, a recessed light with 
glass diffuser lens, and is available 
in three lengths, five finishes. Island 
hood is designed to exhaust heat 
and fumes on both sides of island 
type ranges. It comes with an 8-in. 
fan and includes 3-speed push- 
button control, mitered edges, a 


200 ELECTRICAL 


recessed lens-covered light and is 
available in two lengths and fin- 
ishes. Built-in oven hood serves to 
protect cabinets from damage. It 
is available in three lengths and one 
finish and features an exhaust 
blower, removable filter and single 
speed pushbutton switch, and can 
be used for either vertical or hori- 
zontal exhaust. Radio hoods feature 
a built-in 5-tube super heterodyne 
radio with components specially de- 
signed to withstand high tempera- 
tures, 3-speed pushbutton control, 
mitered edges and a recessed light 
with glass diffuser lens. It is avail- 
able in three lengths and four 
finishes. 

Berns Air King Corp., 3050 N. 
Rockwell St., Chicago 18, Ill. 


Troffers 

Almost 200 different sizes and 
types comprise the new L.P.I. Vari- 
form line of fluorescent lamp trof- 
fers. This is a new, modular de- 
signed recessed luminaire 2- by 2-ft 
and 2- by 4-ft utilizing 2, 3, 4 or 6 
24- or 48-in. fluorescent lamps. 
These 2-ft wide troffers are avail- 
able with flush, snap-in, lay-in or 
flange construction and are de- 
signed to properly recess in any of 
over 60 different types of ceilings. 
Six different diffusers are available. 

Lighting Products Inc., High- 
land Park, Iil. 


Brackets (10) 

New secondary lead brackets 
have been designed for attachment 
to the bottom flange of transform- 
ers and are particularly useful on 
cluster-mount installations. Stud- 
bolt construction, wrench-flats on 
insulator stud, and self-locking cot- 
ter pins simplify assembly and in- 
stallation. Locknuts and 3-point 
contact between transformer, 
mounting strap, and insulator stud 
insure a rigid installation that will 
not loosen. All parts of. bracket 
have corrosion-resistant galvanized 
surfaces. 

Line Material 
Graw-Edison Co., 
Wis. 


Industries, Mc- 
Milwaukee 1, 
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Pushbutton Station (11) 

A new pushbutton station with 
Neoprene housing which features 
waterproof, non-corrosive, con- 
struction, is available in either 3- 
or 4-button models. Special grom- 
mets are supplied with each unit to 
fit several cable sizes. Each button 
is an integral part of the housing 
that completely encloses the snap 
acting switches and protects them 
from water and weather. A spe- 
cially designed ring-shroud pro- 
tects each button from accidental 
action from any lateral direction. 

Electrical Products Division, Joy 
Manufacturing Co., 1201 Macklind 
Ave., St. Louis 10, Mo. 


(12) 
known 
as the “Call Director’, is a low, 
button-studded unit with hand re- 
ceiver cradled at its side. At the 
touch of a button, it can provide 
interoffice communication, arrange 
conference calls, and “add on” other 
extensions to incoming calls. Two 
models are available—one provides 
up to 18 pushbuttons and the other 
up to 30. Clear plastic pushbuttons 
light up to indicate incoming calls, 
lines in use, and lines on which calls 
are being held. Names and numbers 
beside the buttons appear in rect- 
angular windows. Slanted operat- 
ing panel permits easy reading. 

American Telephone and Tele- 
graph Co., 195 Broadway, New 
York 7, N. Y. 


Telephone 
A pushbutton telephone, 
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Plant can double 
present production needs 
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Cover photo— Top: New National Cash 
Register Co. Adding Machine Division 
Plant, in Ithaca, New York. Westinghouse 
Type OV-20 outdoor lighting is used for 
the building approach and parking area. 


New adding machine plant 
has 50% reserve electrical capacity 


When the Ithaca, N. Y., Adding Machine Division 
of The National Cash Register Co. found its exist- 
ing plant inadequate, a new plant site was secured. 
The design and planning for the new plant pro- 
vided more efficient production methods and 
future plant expansion as required. 

Once space requirements were satisfied, electri- 
cal power needs were detailed. An all-Westing- 
house electrical distribution system was specified 
to meet these needs. A 2000/2300-kva, double- 
ended power center, located near the middle of 
the manufacturing area, feeds ten runs of plug-in 
bus duct which distribute low-voltage power 
throughout the plant. Six runs of 600-amp, 
three-pole plug-in duct are used for 480-v distri- 
bution, while four runs of 600-amp, four-pole duct 
supply 277 wye/480 v for both lighting and power 
requirements. Use of Westinghouse plug-in bus 
duct provides a flexible, efficient system which 
can be easily adapted to any changes in the auto- 
mated adding machine production line. 


ee 
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Conference room discussion includes Charles T. Hansen, 
Westinghouse Sales Engineer; John M. Schweiger, 
Schweiger, Heapy & Associates, Consulting Engineers; 
James Miller, Westinghouse Construction Sales Engineer; 
Clair Dean, Buffalo Electric Co., Electrical Contractors 
and Westinghouse Distributor; Ed Likens, Professional 
Engineer, Lorenz & Williams, Architects and Engineers; 
and C. W. Vail, Plant Engineer, Adding Machine Division 
«= The National Cash Register Co., Ithaca, N. Y. 


The new Ithaca plant has 50% more electrical 
capacity than is required by present production 
needs. The new 146-acre site (as compared to the 
previous six acres) is ample for anticipated space 
requirements, while the electrical system capacity 
can be doubled simply by utilizing the provisions 
for expansion and the spare equipment now in- 
stalled. An interesting example of the new plant’s 
expansion possibilities is that the present plant 
structure can be extended 600 more feet to the 
back. The location of the installed power centers 
will allow any necessary new feeders to be in- 
stalled with minimum distance and voltage drop. 
In some cases, present bus duct runs can be 
extended into the new area. 

Westinghouse worked closely with the architect, 
consulting engineer, general contractor, electrical 

(continued) 
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J. Victor Bagnardi, Ithaca representative of Lorenz & 
Williams, and John M. Schweiger are shown in electrical 
equipment room. On wall facing them can be seen four 
Westinghouse panelboards and a Westinghouse 50-kva, 
480-v primary to 120/240-v secondary, single-phase, DS-3, 
dry-type transformer. Two of the panelboards are NLAB 
120/240v, one is a NHIB 277/480v, and the opened panel- 
board in the foreground is a CDP 277/480v. J-94087-2 

















General plant view shows multiple 
runs of Westinghouse 2WVO-40R, 
277-v fluorescent lighting and 600- 
amp copper plug-in bus duct. 
Plug-in units shown are circuit 
breaker type. Plug-in bus duct 
and circuit breaker plug-in units 
are standard requirements in The 
National Cash Register manufac- 
turing plants. 


Clair Dean, John Schweiger and C. W. Vail discuss 
details of Westinghouse 2000-kva, double-ended 
(one 1000-kva Inerteen® transformer each end) 
power center. Incoming voltage of 4800 is reduced 
to 480 wye/277. Each transformer has provision 
for 150 additional kva, so only fans need to be 
added when increased rating is needed. Four 
spare DB breakers are installed in board to take 
care of future load and, in addition, four cells are 
equipped to receive breakers when needed. (Note 
new switchgear design with three-position DB 
circuit breakers. Visible positioning tells at a 
glance if breaker is in “ON,” “TEST” or “OFF” 
position. New “‘TEST”’ position allows testing of 
breaker in switchgear cell with complete safety.) 











J-94087-3 








50% reserve electrical capacity (continued 


contractor and The National Cash Register Co. engi- 
neers in selecting the equipment which provides for 
present and future electrical needs. Westinghouse can 
also help you with any of your electrical planning and 
construction requirements. See your Westinghouse dis- 
tributor, or write: Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pa. 
J-94087-4 
Owner: The National Cash Register Co., Dayton, Ohio 
Architect: Lorenz & Williams, Architects and Engineers, 
Dayton, Ohio 
Consulting Engineer: Schweiger, Heapy & Associates, 
Dayton, Ohio 
General Contractor: Streeter Associates, Inc., Elmira, 
N. Y 
Electrical Contractor: Buffalo Electric Co., Inc., Buffalo, 


Westinghouse Distributor: Buffalo Electric Co., Inc., 
Buffalo, N. Y. 


YOu CAN BE SURE...1F ws Westi nghouse 


WATCH “Ww Ak CBS TV¥V MONDAYS 


Over 200 Pages Westinghouse Data 98 
in Sweet’s Construction File. 





Clair Dean and Charles Hansen examine three Westing- 
house Class 11-204 nonreversing combination Life-Line® 
starters which provide control and overload protection 
for the motors in the equipment room. 


Close-up view of adding machine mechanism as manu- 
factured in Adding Machine Division of The National 
Cash Register Co. 














Scaffold (13) 

A new straddle scaffold especially 
designed for use over desks, ma- 
chinery, tables, seats, etc., for all 
overhead maintenance work. It may 
be built to meet individual require- 
ments as to size of work platform, 
and height to be reached. It is of 
all welded steel construction and 
entire unit folds for storage. 

Atlas Industrial Corp., 849 39th 
St.. Brooklyn, N. Y. 


Corridor Light 


A new corridor light for use in 


(14) 


schools, hospitals, office buildings 
and home. Unit features a plastic 
diffuser with high light transmis- 
sion and wide distribution. It is 
furnished in 4- and 8-ft tandem sec- 
tions for individual or continuous 
runs, and may be had with 
gasketing. Literature is available. 

Neo-Ray Products, Inc., 315 East 
22d St., New York, N. Y. 


also 


Battery Chargers (15) 

A complete line of silicon- 
rectifier battery chargers has been 
introduced. Using an electrical rec- 
tifying system for converting ac 
directly to the de required for bat- 
tery charging, the units are 
controlled by a magnetic amplifier 
with a sensing control circuit which 
automatically maintains the proper 
charging voltage at the battery ter- 
minals. Chargers are for use with 


new 


new 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


stationary batteries in electric util- 
ity service, in emergency power, 
emergency lighting and in other 
float-charge battery applications. 
Designed for floor, wall or rack 
mounting, the chargers come in 27 
basic models, for use with batteries 
having from 11 to 62 cells. Both 
single and 3-phase units are avail- 
able, having an output range of 
from 1 to 400 amps. Single-phase 
units can be operated at 115 or 230 
volts; 3-phase units at 230 or 460 
volts. All models are equipped with 
voltmeters, voltage-adjusting po- 
tentiometers and an ac failure 
alarm relay. 

Exide Industrial Division, Elec- 
tric Storage Battery Co., Philadel- 
phia, Pa. 


Fixtures (16) 

A new line of recessed lighting 
fixtures, named “Jiffy”, can be 
wired below the ceiling. Other fea- 
tures are a “Flip-top” hinged junc- 
tion box, “Thum-lok” clamps, a 
levelizer socket for bulb alignment, 
concealed “traxion” hinging that 
permits fast relamping and swing 
out reflectors. The line has a new 
optically designed parabolic reflec- 
tor which fits into a special frame. 

Progress Manufacturing Co., Cas- 
tor Ave. and Tulip st., Philade lph ia 
34, Pa. 


Lighting 


Storage Battery (17) 

New replaceable-cell storage bat- 
tery now available for indus- 
trial, marine and utility service, in- 
cluding lighting, diesel and gas 
engine starting, alarm systems, in- 
strumentation, electric trucks and 
substation breaker tripping work. 
Heat-resistant cells are made of 
Koppers “800” Polystyrene. The re- 
placeable-cell 


are 


feature permits any 
voltage or amperage to be set up by 
adding or removing cells. This fea- 
ture also permits individual cells to 
be replaced in case of cell failure. 

Scranton Cellomatic Battery 
Corp., Archbald, Pa. 
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from wrapping 


sewer and water 
lines in Alaska 














and 


de-icing of concrete slabs 

Electronic Air Cleaner (18) 
Two new models of the Precipi- 
tron electronic air cleaner for home 
use are designed to clean air in 
homes with four to ten rooms. A 
newly designed power pack incorpo- 
rates a selenium rectifier; a simpli- 
fied wiring circuit; a rheostat for 
regulation of incoming line volt- 
P : age; and a pilot light that switches 
errorm ON when unit is not operating. 
ie ie These cleaners can be applied to 
efficiently homes with year-round air condi- 
tioning systems. Units are rated at 

and economically 25 and 30 watts. : 
Westinghouse Sturtevant Div., 
Westinghouse Electric Corp., 200 


he : files : Readville St., Hyde Park, Boston 
uses. Since Nelson introduced Nelex Heater Units in 1954, 36, Mass. 


to pipe tracing 


Nelex Heater Units are literally the heaters of a thousand 


the only limit to their use has been the user’s imagination. 
They have been used to solve countless industrial heating 
problems. If electricity is available and heat is required, these 
versatile units can be used. 

Most Nelex Heaters are used at present in these two broad 
categories: 


1. Installed on piping to maintain the temperature of 
process fluids and to prevent liquids in the pipes 
from freezing. 


Installed in concrete structures or slabs for the pur- 
pose of de-icing and/or snow removal. 


Write for Bulletin 1603. This 
brochure gives you complete 
information and i ate Gearmotors (19) 
characteristics of Nelex Heater Two new large-size gearmotors, 
Units. known as “GearMotoR Drives”, 
sizes J and H, are rated up to 200 
hp. Double, triple and quadruple 
reductions are available in AGMA 
ratios ranging up to 440:1. Gears, 
shafting and bearings all meet 
AFMA standards. Standard NEMA 
NELSON Slecleec Via @all ai (mee) D flanged motors and standard foot 
mounted motors are avaliable. 
ee ee Philadelphia Gear Corp., 3620 G 
St., Philadelphia 34, Pa. 


At Nelson ... . quality comes first! 
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Switch (20) 
A new auxiliary switch (Q-10) 
for circuit breakers and switchgear 
applications. It can be individually 
adjusted in steps of 15 degrees in 
the field without disassembling. 
Switch is being used on the 4.16-kv 
Ruptair circuit breaker (Type 
MA), on the 600-volt, low-voltage 
air circuit breaker (Type LA), and 
is being adapted to other A-C 
breaker lines. Switch is available 
for all secondary voltages of 24, 48, 
125, 250 volts de, and 110, 220, 440 
volts ac. 
Allis-Chalmers 
Co., Milwaukee 


Manufacturing 
1, Wis. 


Cable Trays (21) 

A new complete line of standard 
cable trays, made in an all-welded 
from either corrosion 
resistant aluminum alloy extrusions 
or from roll 


construction 


formed steel channels. 
Cable trays are designed for sup- 
port of heavy loads of small power 
and control cables installed in “free 
air” over long spans. Trays are 
made with 4-in. deep sides and have 
cross-rungs set at bottom. Rungs 
are spaced on 9-in. centers to give 
frequent support. Standard widths 
for units are 6, 9, 12, 16, 20 and 24 
ins., with standard straight lengths 
of 12 and 24 ft. Horizontal and 
vertical bends of 15, 30, 45, 60 and 
90 degrees are available as standard 
items. Brochure is available. 

Husky Products, Inc., 5300 Vine 
St., Cincinnati 17, Ohio 


Generator (22) 
A new portable engine generator, 
called the Winco Mite, has been 
added to this line. It delivers 1500 
watts of electric power for ac and 
portable Unit is 
equipped with the automatic Con- 
serv-er Idling Control which brings 
engine to full speed when power is 
called for, otherwise engine runs at 
a slow idling speed to save fuel and 
reduce engine wear. It is powered 
by a recoil starting 4-cycle engine. 

Wincharge Sioux City, 
Towa. 


ac/dc tools. 


( ‘Orp., 


Distribution Units (23) 

Sealed units for electrical distri- 
bution in trailer parks. Features 
are accessibility to interior; gen- 
erous wiring space inside; adequate 
service entrance knockouts at bot- 
tom, and equipped with sub-feed 
lugs and weatherproof, twist-lock 
type receptacles. Multi-lug con- 
nections permit cascading from one 
unit to another without using a 
separate pull box or terminal cab- 
inet. Units are weatherproof and 
tamper proof, constructed of gal- 
vanized steel and finished in green 
hammer tone baked enamel. Meters 
can be read through the Visa-Ports 
without lifting cover or opening 
door. Circuit breakers are con- 
cealed behind gasketed access ports. 
Bulletin 5M159 is available. 

Myers Electric Products, Inc., 
3019 S. Vail Ave., Los Angeles 22, 
Calif. 


(24) 


Capacitor Equipment 
A new high voltage housed capac- 
itor equipment comprised of stand- 


ard sections mounted on a con- 
tinuous base is now available. Basic 
section contains 1200 kvar of capac- 
itors and interlock and grounding 
device. Additional capacitor 
tions rated 1200 kvar each can be 
included in the factory-assembled 
equipment or added in the field to 
bring the total kvar rating to 3600 
for a 5 kv class equipment, and up 
to 6000 kvar for a 15 kv equipment. 
The capacitors are mounted in a 
horizontal position behind housing 
doors, making bushings and fuses 
accessible for inspection and main- 
tenance. Floor screens and louvered 
upper vents provide weatherproof 
ventilation and prevent the entrance 
of rodents and birds. A thermo- 
statically controlled fan at the bot- 
tom of each 1200 kvar capacitor sec- 
tion operates when the ambient 
temperature actuates a factory pre- 
set thermostat. An auxiliary ther- 
mostat for an alarm or breaker trip 
circuits is also provided. 

General Electric Co., Schenectady 


By i. 2 


sec- 
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IT TAKES A SPECIALIST 
LIKE 
STROMBERG-CARLSON 


to provide the most modern high school with 
a modern communication system 


When Rause Fluorescent Service Co. 
chose a Stromberg-Carlson sound- 
communication system for the new 

East High School in Rochester, N. Y.., 

they provided the utmost efficiency for 

the school and were assured a profit 
that would not dwindle away. 
Yes—you, too, can be sure that 
every Stromberg-Carlson school com- 
munication system will be satisfactory 
to you and your customer. You can bid 

Stromberg-Carlson with confidence 

because : 

@ Installation assistance and supervi- 
sion is available to you from factory- 
trained sound distributors in every 
major market. 

Service and maintenance problems 
are negligible—as proved by thou- 
sands of installations now in opera- 
tion. 

Field sales engineers are at your 
service for consultation at any time. 


Faragher & Macomber, Architects 


Factory engineering staff is at your 
service to assist in solving compli- 
eated and tricky installations. 
Every specification can be easily 
met, because Stromberg-Carlson sys- 
tems are custom-engineered from 
standard components. 

Easier, faster installation due to 
modular construction from standard 
components, 


Consider these and many more 
Stromberg-Carlson advantages next 
time you bid on a sound installation— 
in a school, industrial plant or com- 
mercial building—new construction or 
existing structure. 

Bid Stromberg-Carlson and you bid 
competitively, with assurance of a 
good profit and an installation that 
will add to your prestige! 

For further information, or name of 
our local representative, write—no 
obligation. 


“There is nothing finer than a Stromberg-Carison” 


STROMBERG-CARLSON 


A DIVISItOnN OF GENERAL 


DYNAMICS 


Sc | GD 


CORPORATION ah ‘ 


Hy 
Special! Products Division, Electronics Center 1 ae aR 
1453 N. GOODMAN STREET + ROCHESTER 3, N. Y. : 


ELECTRONIC AND COMMUNICATION PRODUCTS FOR HOME, INDUSTRY AND DEFENSE. . 
ING HIGH FIDELITY CONSOLES; SCHOOL, SOUND, 


. INCLUD- 
INTERCOM AND PUBLIC ADDRESS SYSTEMS 


Drum Switch (25) 


Type “DR” drum switch to be 
used for across-the-line starting 
and reversing of ac polyphase 
squirrel cage motors. Switch may 
also be used with single phase mo- 
tors built for reversing duty; and 
de shunt, series, and compound mo- 
tors. Size 00, with 3 poles arranged 
to break two lines to the motor, is 
rated 1 hp maximum at 115 volts 
ac, single phase; or 220 volts ac, 
polyphase. Size 0, with contacts ar- 
ranged to break three lines to the 
motor, is rated 1 hp maximum at 
115 volts ac, single phase to 2 hp 
maximum at 440-550 volts ac, poly- 
phase. Both sizes are supplied with 
NEMA 1 enclosures designed for 
surface mounting direct to the ma- 
chine. 

Arrow-Hart & Hegeman Electric 
Co., 103 Hawthorn St., Hartford 6, 
Conn. 


Enclosures (26) 


New “Shelter-Clad” walk-in en- 
closures which provide complete 
protection against the elements for 
men and 200- to 5000-volt motor 
control in outdoor installations. En- 
closures consist of two facing rows 
of Type H motor controls bridged 
by a metal roof. Backs of control 
cabinets form outside walls of unit. 
A 5-ft wide aisle extends the length 
of enclosure which has doors at 
each end. Basic unit can consist of 
any number of facing cabinets and 
any number of pairs of cabinets 
can be added or removed. Cabinets 
can also be obtained without instru- 
mentation and arranged to provide 
office or storage space. They can be 
provided with lights and bus duct- 
ing can be from overhead, below or 
through side. Units meet NEMA 3 
standards for weather resistance. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Channel System (27) 


A new method of enclosing cur- 
rent collecting systems in channels 
in which the conductors are com- 
pletely covered with steel plates. 
This “slitless channel” application 
has no opening running the length 
of the system. A cam and roller ar- 
rangement raises each steel cover 
plate in turn high enough to allow 
the collector staff to pass along, ¢ 
height of approximately 2 ins. De- 
signed primarily for harbor gan- 
tries, the system is now being ap- 
plied to industrial plants. With this 
system equipment can travel in 
both directions while channel can 
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be laid in curves as well as straight 
lines. In most cases channel is in- 
stalled below ground level in a con- 
crete trough. Collectors may be 
positioned vertically in an under- 
running or over-running manner in 
respect to rail or in a horizontal or 
sideways position. 

Ringsdorff Carbon Corp., Box 22, 
East McKeesport, Pa. 


Cluster Box 

A cast aluminum cluster box de- 
signed for mounting in 
walls of brick, block or frame con- 
struction. Up to five medium or 
mogul base Steberlites can be at- 
tached to this unit for area lighting 
or parking lots, industrial storage 
areas, loading docks, protective 
lighting, etc. Will also accommo- 
date Steberlites for PAR-46, 
PAR-56 and PAR-64 lamps. Junc- 
tion box is same size as a standard 
brick. Face plate has five 3-in. 
tapped openings. Wiring compart- 
ment has a gasketed entrance cover. 
An auxiliary steel entrance box at 
rear permits conduit runs into and 
out of unit in any direction. 

Steber Manufacturing Co., 
Broadvie Ww, Ill. 


recessed 


Cabinet 
A new 
connection 


(29) 
branch circuit 
designed for 
part of standard 
called ‘“Safe-T- 
Taps”. They permit the use of short 
lengths which may be connected to 
the “Safe-T-Tap” bus bars. Instal- 
lation is recommended at intervals 
of approximately 40 ft. In addition, 
3-phase and single phase 
lighting can be drawn from the 
same wiring system. They are fur- 
nished fully equipped with 400-amp 


type of 
cabinet, 
integral 
wireway runs, 


use as 


power 


bus bars and solderless lugs, plus 
a full length removable screw cover 
to provide access to working area. 
They are produced in standard di- 


mensions of 4 ins. 


> 


wide by 8 ins. 


long by 10 ins. 
deep, with openings 
at both ends to accommodate 6- by 
6-in. wireways. 

Keystone Manufacturing Com- 
pany, 23328 Sherwood Rd., Warren, 
Mich. 
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Pipe-Heating Units (30) 

A new pipe-heating unit that re- 
places heat lost during the transfer 
of liquids through pipes up to 3 ins. 
in diameter. Prefabricated pipe- 
heating unit consists of a formed, 
steel sheathed tubular heater rated 
600 watts, 120 or 240 volts, and is 
mounted on an aluminized reflector 
3 ft long. Insulated with calcium- 
silicate, the reflector is covered by 
an outer coating of sheet metal. A 
bimetallic thermostat is mounted 
between the tubular heater legs and 
wired in series with the unit. Range 
of thermostat is 0 to 650 F. 

General Electric Co., Schenectady 
5, N.Y. 


Hardware (31) 

A new and complete line of hard- 
ware for aerial cable suspension is 
designed for use with spaced aerial 
cable clamps. Five basic designs 
offer a complete range of applica- 
tion and include a corner bracket 
and suspension assemblies for 
crossarms, extended tan- 
gents, and pole-tops. 

Line Material Industries, Mc- 
Graw-Edison Company, Milwaukee 


1, Wis. 


close or 


Electronic Control (32) 

A new synchronous electronic 
control designed for use with small 
bench welders. Model 10E49-E-A 
controls the weld current of all 
types of resistance bench welders 
and is especially suited for resist- 
welding of small delicate 
parts. It is available for 115/230 
voltage range, is equipped with two 
plug-in thyratron firing tubes. 
Thyratron contactor is rated at 12 
amps at 50% duty cycle and witha 
5-second averaging time. External 
cabinet dimensions of unit are 22 
ins. wide, 15 ins. high and 10 ins. 
deep. 

Robotron 91300 West 
Eight Mile Road, Detroit 19, Mich. 


ance 


Corp., 


Corrosion Resistant Finish (33) 

An improved silver-colored, cor- 
rosion resistant finish on electrical 
metallic tubing, formerly called 
Dualeote, is now called Dualbrite. 
EMT is manufactured with two 
protective coatings: first, zine coat- 
ing applied by the Sherardizing 
process which alloys zine with steel, 
and secondly, a specially formulated 
corrosion resistant coating. 

Walker Brothers, Conshohocken, 
Pa. 
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CHASE 
Tapes 
give 

you 

full 
measure 
for 

your 


money! 


Guaranteed footage in every roll is 
just one of many features in your favor 
when you buy Chase Friction, Rubber, 
Plastic, Neoprene and Butyl Tapes. 
You'll like their lasting tack . . . easy 
handling qualities . . . high dielectric 
and tensile strength. Try some 

soon and see! Order through 


your wholesaler. 


Chase & Sons Inc. 
26 Spruce Street 
North Quincy, Mass. 
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Electroluminescent Lamps (34) 

A broad line of electrolumines- 
cent “light bulbs,” called Rayes- 
cent, is available for commercial 
applications. Basically, the Rayes- 
cent lamp consists of a sheet of 
glass with an electrically conductive 
coating and a phosphor layer. When 
voltage is applied, light is produced 
by the phosphor. Lamps will be 
available in standard sizes rang- 
ing from 2 by 2 ins. to 24 by 24 
ins. They are available in green, 
blue and yellow. A standard 4 
by 4-in. lamp consumes only .07 
watt at 120 volts, 60 cycles. 
Rayescent lamps, when operated at 
frequencies higher than 60 c.p.s., 
require special auxiliary power sup- 
plies. Most any oscillator or fre- 
quency converter that gives essen- 
tially sine wave output can be used 
for this purpose, provided the rated 
voltage of lamp is not exceeded. 
When lamps are operated at other 
than 120-volt line voltages, a trans- 
former of the proper current capac- 
ity may be used. 

Westinghouse Electric Corp., 
Bloomfield, N. J. 


Conduit (35) 

Aluminum rigid conduit, cou- 
plings and 90-degree conduit el- 
bows, approved by UL, meet the 
same size, shape and tolerance re- 
quirements as those for steel con- 
duit. Nominal diameter sizes range 
from one-half through 6 ins. in 
standard 10-ft lengths. Larger di- 
ameters are available through spe- 
cial order. Conduit is chemically 
coated inside. Aluminum conduit is 
non-rusting, resistant to corrosion, 
non-sparking and non-magnetic. 

Electric Conductor Div., Kaiser 
Aluminum & Chemical Corp., 919 
North Michigan Ave., Chicago 11, 
Ill. 


Ventilating Hood (36) 

A new ventilating hood, called 
the “Retractable”, is flush with the 
cabinets and out of the way when 
not being used. Light and fan turn 
on automatically when you pull 
hood out and turn off when hood is 
pushed back. Hood is geared and 
runs on nylon rollers. A variety of 
front panels are available for mod- 
ern or traditional kitchen motif. 
Two-speed switch to control fan. 
Specially designed blo-fan power 
unit—100-watt concealed light. 

Emerson-Pryne Co., Division of 
Emerson-Electric of St. Louis, 
8100 Florissant Ave., St. Louis 21, 
Mo. 
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Lighting Unit 


(37) 


shallow “Wrap-Around 
which reduces ‘“black- 
in continuous runs. One- 
piece polystyrene diffusers provide 
plastic-to-plastic contact in con- 
tinuous runs. The diffuser snaps 
into position over flanges on the 
metal housing. Flanges serve as 
hinges on which the diffuser can be 
lowered from either side for lamp 
maintenance. Uplighting is _ pro- 
vided through the plastic shielding 
when unit is pendant mounted. Sur- 
face mounted it produces a modified 
uplighting. They are available in 
2- and 4-lamp, 40-watt rapid start, 
and also in 2-lamp tandem units. 

Metalcraft Products Co., Ince., 
Philadelphia 33, Pa. 


A new 
Plastolier” 
out zones” 


Starters 


(38) 
A new NEMA 7 explosion-proof 
enclosure has been designed to ac- 
commodate combination 
starters assembled in a single en- 
closure. Each starter is provided 
with a disconnect switch or circuit 
breaker. A single control trans- 
former can be included if required. 
Available in both cast aluminum 
and cast iron enclosures with push- 
buttons, selector switches, pilot 
lights and other control components 
mounted in the cover. Built in ac- 
cordance with UL standards. 
Gemco Electric Co., 25685 West 
Eight Mile Road, Detroit 40, Mich. 


several 
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External Lockoff (39) 

A new external lockoff arrange- 
ment is now a standard feature of 
manual starters in general-purpose 
enclosures. Lockoff makes it possi- 
ble to lock the starter in the OFF 
position without removing the 
cover. All general-purpose manual 
starters are now furnished with 
both an internal lockoff on the op- 
erating mechanism, and an exter- 
nal lockoff which combines both the 
cover lockout and button lockoff 
features. Bulletin 2510BG is avail- 
able. 

Square D Company, 4041 N. 
Richards St., Milwaukee 12, Wis. 


Circuit Breakers (40) 

A line of cast aluminum explo- 
sion-proof circuit breakers are de- 
signed for Class I, Group C & D; 
Class II, Group E, F and G. All 
units are UL and CSA approved. 
The XCB Series are for breakers 
in frame sizes E, EH, F, J, K, KL, 
and LM. The EPCB Series are de- 
signed to take up to four single- 
pole quick-lag type breakers, two 
double-pole or one three-pole. Both 
series are furnished with mounting 
lugs. 

Killark Electric Mfg. Co., Vande- 
venter and Easton, St. Louis 13, Mo. 


Receptacle (41) 
A new grounding Condulet recep- 
tacle, Type GCR, has been designed 
for flush mounting in aircraft 
hangar floors and aircraft aprons. 
It removes static electricity, pro- 
viding a grounding path and mak- 
ing it safe to refuel and to perform 
repairs. Condulet is available for 
with ? in. threaded or un- 
threaded ground rod, or with 
grounding lug for .ittaching to a 
wire grid. 
Crouse-Hinds 


LWiends 


use 


Company, Syra- 


CUSE 


Hood-Fan Combination (42) 

A new pre-wired, Kitchen-Aire 
fan and hood combination, called 
Commander “400”, is available in 
two finishes, coppertone and stain- 
less steel. Package includes hood; 
built-in pre-wired 8-in. propeller- 
type fan, double light assembly 
with fan and light toggle switches; 
filter; matching reducer damper; 
and matching 24-in. iength of duct. 
Hoods are available in 24-, 30-, 36-, 
42- and 48-in. lengths. 

Stewart Industries, Inc., 320 East 
St. Joseph St., Indianapolis 2, Ind. 
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NATIONAL | 
PRICE SERVICE 


Now offers you a choice 
of price books — 
The Blue Book 


lists current cost prices of 
electrical construction ma- 
terials and suggests resale 
prices to insure a fair profit 


to your business . 
-Or- 


The Red Book 


lists current cost prices only 
for estimators and purchas- 
ing agents. 


Every electrical contractor should use 


National Price Service. Use the coupon 
below and learn why successful con- 
tractors do. 


HENDERSON - HAZEL CORP. DEPT. A-92 
13601 Euclid Avenue , Cleveland 12, Ohio 





Please send me without obligation 
complete details about: (check one) 


Blue BookL] Red BookL) BothC) 


REED - dedienininpineit 
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Hoist Controller (43) 

New hoist controller, Form 
HWR, provides de performance on 
ac cranes. Silicon rectifiers are used 
to supply de power to a series- 
wound hoist motor and its series- 
wound brake. Rectifier units are 
mounted on top of controller. Cir- 
cuit used in the HWR controller is 
the Wright dynamic lowering cir- 
cuit. Positive over-hoisting protec- 
tion is provided by Youngstown 
limit stops. 

Electric Controller & Mfg. Co., 
Division of Square D Company, 
41500 Lee Road, Cleveland 28, Ohio 


Fluorescent Unit (44) 

A new series of Gym Lites in- 
cludes the 96-in. model for two 
rapid start power groove lamps, 
with porcelain enamel reflectors; 
also a full series of deluxe RLM 
models with upward component 
and finished in porcelain enamel, 
Series 81, for two or three 48-in. 
or 96-in. slimline or rapid start 
lamps. They are also available with 
baked white enamel finish. All mod- 
els are basically an industrial-type 
design, with a heavy mesh guard. 
Mesh guard drops on hinges from 
either side for servicing. Mounting 
is by stem, chain or on surface. 

All-Brite Fluorescent Fixtures, 
Inc., 352 Shaw Road, South 
Francisco, Calif. 


San 


Wireholder 

New _ single-point, 
wireholders facilitate termination 
of triplex service drops to low- 
roofed structures. They may be 
mounted on roofs, vertical walls, or 
pipe masts up to 24 ins. in diame- 
ter, wherever deadening of second- 


(45) 


spool-type 


ary conductors is required. Indi- 
vidual galvanized ferrous parts, 
assembled with stainless steel riv- 
ets, and a formed channel base in- 
sure high strength and long service 
life. Bracket is furnished with a 
clevis bolt. 
Line Material 

Graw-Edison Co., 
Wis. 


Industries, Mce- 
Milwaukee 1, 


Panelboard (46) 

A complete line of explosion- 
proof panelboards has been added 
to this line. They are constructed 
of cast aluminum and can be built 
to fit individual job requirements. 
Available in a wide selection of 
sizes, they can be provided with any 
size protective equipment. Branch 
circuits can be brought through top 
or sides. Units are all UL and CSA 
approved. 

Killark Electric Mfg. Co., Vande- 
venter & Easton, St. Louis 13, Mo. 


Fixtures 

New vaportight reflector fixtures 
are available in standard dome, 
shallow dome, deep bowl or angle 
types up to 200 watts and are de- 
signed for interchangeable use with 
this complete line. Built-in vents 
encircle the entire fixture. The com- 
plete line is UL and CSA approved 
for outdoor or indoor service. 

Stonco Electric Products Co., 333 
Monroe Ave., Kenilworth, N. J. 
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the 


work’s 
lighter 





@-—_ 
when 


the 
light’s 
brighter! 


WESTINGHOUSE SUPER-HI™ FLUORESCENT LAMPS 
ARE 2%: TIMES BRIGHTER! 





Rosie’s just collected an armful of posies from the boss. 
Since they put in Westinghouse Super-Hi fluorescent 
lamps, everything’s looked brighter (214 times brighter 
than with regular fluorescents, in fact) and Rosie’s effi- 
ciency has soared. 

Of course what Rosie didn’t know is that: 


e “Ultralume’’™ phosphors maintain maximum light 
levels for the life of the lamp. 
Special cooling chambers give /onger life, as well as 
more light. 
New leads are chromium-vanadium plated to elimi- 
nate end-darkening. 
Smooth, slim design gives uninterrupted brightness 
all around the tube . . . much lighter weight for 
safer, easier handling. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


¢ They’re interchangeable ... can be used in any fix- 
tures designed for new high intensity lamps. 

This all made the boss very happy, too. He found not 

only were morale and efficiency higher, but that he 

could save money while getting more light from the same 

number of fixtures. 


Why not get the details for yourself? Just call your local 
Westinghouse agent, or write—Westinghouse Lamp 
Division, Dept. 57-L-5, Bloomfield, New Jersey. 


You CAW BE SURE...1F ns Westi nghouse 
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‘DRIVE-STRAPS’ 


THE FASTER WAY TO 


HANG THINWALL AND 
RIGID CONDUIT, PIPE, 
or 1:1 5 am |) @ 


etc. 





JUST DRIVE "EM IN. |. 
AND DO THEY HOLD! 


VERTICAL THREADS (hardened 
steel — electroplated). Drives like 
a concrete nail into concrete block, 
green concrete, cinder block, mor- 
tar and similar materials. 


USE IN WOOD 


DRIVES LIKE A 
COMMON NAIL 
ANNULAR THREADS (reg- 


ular steel—electroplated). 
Threads "lock" with the wood 
fibres for up to 3-times great- 
er holding power. 


1 <eSPURNRnsed 


: ' SIZES FOR EVERY JOB... 
AND EVERY MATERIAL 


@ DRIVE EASILY @ WON'T BREAK 
@ NEVER LOOSEN @ COST LESS! 


eu 


Lewweseeeeceeeece 


MAIL COUPON FOR 
1959 "HI" CATALOG 


CJ SEND SAMPLE “DRIVE-STRAPS" 


NAME 
FIRM 

STREET. 
CITY STATE 


HOLUB INDUSTRIES Inc. 


442 ELM ST. - SYCAMORE, ILL. 


eeoaeececeecsaoasecd 
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(48) 


A new portable hydraulic bend- 
ing and pipe fabricating machine. 
The 2500-lb unit is mounted on two 
trailer-type pneumatic tired wheels 
and a castered front wheel. Bender 
can be moved by either pushing it 
like a dolly, pulling it behind a 
truck or hauling like a two-wheeled 
trailer. The machine has a built-in 
20-ton ram-type hydraulic bending 
machine. It will bend electrical con- 
duit pipe up to 24-in. dia, solid bars 
up to 14-in. dia, and angle forms. 
Hydraulic pump is driven by a 220- 
240-volt, 5-hp electric motor with 
plug attachment. 

Walter P. Hill, Inc., 22183 Tele- 
graph Rd., Detroit 19, Mich. 


Bender 


Plastic Tie (49) 

A new plastic tie to bind indus- 
trial wiring harnesses is made of 
nylon base Moldarta material. 
Ratchet-like design makes plastic 
tie self-adjusting to a wide range 
of wire bundle diameters. Tooth 
form allows bending to a low limit 
of s-in. radius, while notched 
leader facilitates gripping the tie 
for tightening. Tapered surfaces 
at rear of ratchet buckle and {-in. 
long tapered surface permit ease in 
threading the leader through the 
buckle. The “V” ridge along the 
underside of the tie prevents side 
slip. Flat surface of leader elimi- 
nates danger of cutting into insula- 
tion of group of wires. 

Westinghouse Electric 
East Pittsburgh, Pa. 


Corp., 


Housing 

Shelter-Clad switchgear,  de- 
signed to facilitate preventive 
maintenance of outdoor units dur- 
ing inclement weather. Weather- 
protected housing with a 75-in. 
wide aisle affords protection in all 
kinds of weather for inspection or 
on-the-spot maintenance. This work 
area makes it possible to check the 
breakers without exposure to 


(50) 


weather and need for a transfer 
truck. The area, with light switch 
and utility outlet adjacent to doors 
at either end of unit as well as a 
light fixture over each breaker, pro- 
vides control room atmosphere. 
Trunnion mounted potential trans- 
formers can be placed over breaker 
unit in superstructure for inspec- 
tion and aisleway accessibility or 
they can be placed in an auxiliary 
cubicle when such is provided. Cur- 
rent transformers are located in 
breaker compartment behind a re- 
movable metal barrier and in front 
of automatic primary disconnect 
shutters. Condensation is elimi- 
nated by means of a thermostati- 
cally controlled space heater to- 
gether with well directed air flow. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Thermostat 

A new electric heat wall thermo- 
stat is named Type 1A65. A highly- 
sensitive thermal element, the con- 
trol knob is exposed to both room 
temperature and radiant heat. In 
addition to heat range selection of 
55° to 85°F, the unit has a “Cold” 
position on the dial. At Cold, one 
side of the power line is discon- 
nected for shutdown. Unit mounts 
flush to wall, extending outward 1 
in. Switch fits any standard 2- by 
3-in. outlet box. Electrical rating 
is 2500 watts, 124 volts, ac; 5,000 
watts, 240 volt ac. 

White-Rodgers Co., 
Ave., St. Louis 6, Mo. 


1209 Cass 


(52) 


A variety of designs may be 
achieved with Series 52 and 53 
fluorescent fixtures. Available in 
two basic sizes, 4- by 4-ft and 2- by 
2-ft, in either recessed or surface 
mounted units. Series 53 is avail- 
able in both sizes for shallow square 
surface mounting, while Series 52, 
also in both sizes, is for recessed 
installation. Both units are avail- 
able in a wide selection of inter- 
changeable shieldings. 

The Frink Corp., 27-01 Bridge 
Plaza North, Long Island City 1, 
i A 


Lighting Fixtures 
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Wall Light (53) 

A new multi-purpose wall light 
Model No. 617, for use in hospitals, 
hotels and motels, and dormitories. 
It is an adjustable reading light 
and also gives general indirect 
room illumination. Wall canopy con- 
tains a 6-watt night light and 
plug-in receptacle. Reflector is ven- 
tilated. May be supplied with 8-ft 
cord and plug set for existing 
rooms if outlet box is not available 
at proper location. Bulletin No. 
58F is available. 

Adjustable Fixture Company, 104 
E. Mason St., Milwaukee 2, Wis. 


Motor (54) 


An oil-filled submersible motor 
for 4-in. well applications. The 
motor’s supply of mineral oil con- 
tinuously circulates around the 
windings with rotor movement 
transferring internally generated 
heat to the cool motor shell. A 
specially designed lead seal elimi- 
nates capillary action of lubricating 
oil. Shaft seal is of a specially de- 
signed carbon-ceramic construc- 
tion. Stator windings on the new 
submersible pump motors are pro- 
tected against electrical stresses 
and moisture with Mylar polyester 
film, selected Formex magnet wire 
and a special triple-dip and bake 
varnish treatment. 

General Electric Co., 
SN. F: 


Schenectady 


Heaters (55) 

Four new instant heating bath- 
room ceiling heaters, including re- 
cessed, surface mounted and the 
combination heater-fan-light and 
heater-fan models are available. 
Combination models include the 
“Trio-Lux,” a 3-way combination 
incorporating a fan forced heater, 
light and exhaust fan in a single 
unit, and Model BH6L, a fan forced 
heater-light combination. Trio-Lux 
fits between joists. It take two 60- 
watt bulbs and comes complete with 
a special wall switch which allows 
separate use of heater, light and 
fan. 1320 watts, 4500 Btu, 175 cfm. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Surface mounted unit, Model 
BH6-S, is a radiant heater and ex- 
tends 78-ins. from the ceiling. Unit 
mounts to any standard 3 or 4-in. 
junction box and has an all-chrome 
grill. 1000 watts, 3400 Btu. Re- 
cessed heater Model BH6 is a fan 
forced unit that mounts flush with 
the ceiling and includes an auto- 
matic overheat safety switch. 1250 
watts, 4300 Btu. 

Berns Air King Corp., 3050 
North Rockwell St., Chicago 18, Ill. 


Control (56) 


A new light energized tube- 
less control with self contained 
head using a cadmium cell as the 
light sensing element. The cell is 
mounted behind a shield 2 ins. from 
the lens with only a small opening 
between cell and lens. Control relay 
contacts are SPDT, silver cadmium 
oxide, rated 4 amps at 115 volts ac, 
non-inductive load. Control is en- 
closed in a cast aluminum case with 
dust tight gasket seal tapped for 
4 in. conduit. The ? in. diameter 
lens is mounted in flexible neo- 
prene. Adjustable bracket facili- 
tates mounting and alignment of 
control with the light source. 

Autotron, Inc., Danville, Ill. 


Product Briefs 








(57) A new, cool-operating bal- 
last for two 40-watt, rapid start 
fluorescent lamps has been placed 
on the market by Sola Electric Co., 
Chicago, Ill. ... (58) Lima Elec- 
tric Motor Co., Inc., Lima, Ohio, 
has announced the addition of ver- 
tical gearmotors to their line. 
Units are available with either 
flanged mounting face, or with 
standard vertical extended hous- 
ing. 

(59) Rectifier battery chargers 
manufactured by Syntron Com- 
pany, Homer City, Pa., regularly 
available with selenium rectifiers 
nly, are now improved to include 
the choice of silicon rectifiers as 
well. . . . (60) 15,000 hour long 
life slimline fluorescents for home 
and commercial use have been an- 
nounced by Suclar 
Newark, N. J. 

(61) A new fast-curing elec- 

trical insulating varnish, particu- 
larly adaptable to conveyorized 
baking systems, has been an- 
nounced by Irvington Division, 
Minnesota Mining and Manufac- 
turing Co., St. Paul, Minn. 
(62) Boulin Instrument Corp., Pel- 
ham, N. Y., has added to their 
line a centrifugal hand tachom- 
eter, known as Tri-Tach. 


Laboratories, 


FOR ALL YOUR JOBS 
YOU DESERVE THE BEST 


¢ EASY WIRING 
© TROUBLE-FREE 


eae EXTRA QUALITY 
Paccé) WIRING DEVICES 


AT NO EXTRA COST 


SOLD THRU WHOLESALERS 


Listed By 
Underwriters 
Laboratories 





Be sure to visit the Eagle Booth #104 at the 
Electrical-industrial Exposition, Elizabeth, N. J., 
March - 10-11 - 12. 





“Perfection is not an Accident" 


EAGLE ELECTRIC 
MFG. CO., INC. 


LONG ISLAND CITY 1, NEW YORK 
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MODERN 
LOW COST 








LIGHTING 
CONTROLS 


Ward Leo:iard now offers famed high quality line of 
modern dimmers packaged for smaller installations 





CONTROLETTE* 
Here’s a miniaturized version of 
Ward Leonard’s world famous 
CONTROLITE* dimmer bank. 
Designed for churches, schools, 
restaurants, small theaters and 
TV studios, the modern CONTROL- 
ETTE “package” provides smooth, 
accurate control of light intensity 
from full bright to blackout. 
CONTROLETTE is available with 
3, 4, 5 and 6 individual 2.5 KW 
VARISTAT* lighting controls 
which can be interlocked for mas- 
ter control...or disengaged for 
individual control by a simple turn 
of the master lever. This modern 
packaged lighting control unit is 
compact, portable, low in cost, and 
easy to install. 
* Registered Trade Mark 





NON -INTERLOCKING 
LIGHTING CONTROL 
This inexpensive lighting control 
line is designed for reception 
rooms, building entrances, dining 
rooms, and other small areas 
where simple, smooth, flickerless 
control is all that is required. 
These non-interlocking units 
feature highly efficient, continu- 
ously adjustable VARISTAT or 
RADIASTAT* Dimmers in four 


8 KW. They are designed for in- 
candescent or (with accessories) 


fluorescent lamp control. Open’ 


assemblies or metal enclosures. 
Hand wheel or slot-closing lever 
operation. Multiple assemblies up 
to three units. 6.29 








For complete facts request: CONTROLETTE Bulletin 76 P; Non-Interlocking circular 
76N from Ward Leonard Electric Co., 28 South Street, Mount Vernon, N.Y. 


WARD LEONARD ELECTRIC CO. 
MOUNT VERNON, NEW YORK 


PReuk-EE rginecred Contiols Since 1892 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 
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Catalogs & 
Bulietins 





(63) REGULATOR with 60 fingers 
for direct control of voltage of main 
fields of large alternators and gen- 
erators; line load regulation; power 
amplification; impedance match- 
ing; and system stabilization. Basic 
types and available variations, cir- 
cuitry, and typical applications are 
described. Bulletin No. 6.04. 6 
pages. Electric Regulator Corp. 


(64) STORAGE BATTERIES. Heavy- 
duty nickel cadmium units for in- 
dustrial engine’ starting and 
standby power applications. De- 
tailed selection data; installation 
diagrams. Bulletin 200, 4 pages. 
NICAD Div., Gould-National Bat- 
teries, Inc. 


(65) TROLLEY BUSWAY industrial 
electrification system, 100 amps. 
Bulletin No. 75, 44 pages, describes 
track, trolleys and accessories used 
in electrification of cranes and 
hoists, assembly and _ production 
lines, moving test lines, portable 
and machine tools, aircraft han- 
gars, and other powered moving 
equipment. Feedrail Corp. 


(66) REMOTE-CONTROL SWITCHING 
manual for electricians, 22 pages. 
Manual RM-605 describes entire 
line of Remcon wiring devices. 
Pyramid Instrument Corp. 

(67) INDUSTRIAL SWITCHES. 20- 
page Catalog 83c gives complete de- 
tails of nine housing groups of 
metal-enclosed switches for in- 
dustrial uses, including explosion- 
proof, maintained-contact, pre- 
wired, hand-operated and sealed 
switches. Micro Switch. 


(68) MERCURY PLUNGER RELAYS. 
Engineers’ Fact File includes load 
ratings, contact data, coil charac- 
teristics, mounting dimensions, dia- 
grams, and technical articles. Ebert 
Electronics Corp. 


(69) METAL-CLAD SWITCHGEAR. 
Construction and design features 
of 4.16-kv horizontal drawout 
equipment with Ruptair circuit 
breaker. Bulletin 18B6346C. Allis- 
Chalmers Mfg. Co. 


(70) ELECTRIC METALLIC TUBING. 
Bulletin EMT-958 illustrates and 
describes Dualbrite EMT, with ta- 
bles listing sizes, diameters, 
weights and data on 45- and 90- 
degree elbows. Walker Brothers. 

(71) INCANDESCENT FIXTURES, 
luxury line, 24-page brochure 
covers traditional, contemporary 
and transitional designs for resi- 
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Split-free, bead-free! induction 
welded CIRTUBE EMT, left, proves stronger 
than ordinary EMT, provides easier fishing. 


Easy fishing! A baked-on protective 
coating gives CIRTUBE EMT a built in lubri- 
cation for easier wire pulling. 





: aiin : SF ee 
Here operator loads pay-off arm with a fresh coil of selected, precisely slit steel. 


ee - * * 
pot asier-working CIRTUBE EMT 
y begins right here recy ag Aah 





\ x satin lustre for lasting good looks. 
(Zo (oe a . 
Ci ! 
_. @-— with the finest steel! Automated quality control! 
ar Automatic controls assure complete and 
, continuing uniform quality of product. 


h of ll the care in the world can’t make the kind of EMT 
4 - “ . ° 9 
| Cae contractors like working with — unless the steel’s 
7 } right in the first place. 
\ HNN New CIRTUBE EMT is made with the right kind of steel: 
specially selected, cold rolled, uniform in quality — and with just the 
right amount of carbon content for ideal working qualities. 
But the right steel isn’t enough — proper processing is needed, too. 
Circle’s modern processes are designed to keep in the natural benda- 
bility of the high grade steels it selects to make CIRTUBE EMT. Result: 
tubing that can take it with just the right amount of workability. 
Proper steel is only one of many reasons why new CIRTUBE EMT 
helps get faster, better looking wiring jobs. 
Next time you order, try new CIRTUBE EMT — you'll like working 
with it. Now at your Circle wholesaler’s. *Trade Mark 


Tight, easily handled bundles! 
WIRE & CABLE Bright, orange tapes hold CIRTUBE EMT 
a subsidiary of securely for easy handling on and off the job. 
CERRO DE PASCO 
CORPORATION 


Fast, friendly service! Wel\-known 
Circle service through a nation-wide network 
of well stocked nearby warehouses. 





PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: In al! principal cities 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES © PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES © “'CIRTUBE’’ EMT 


RTU B EL he it! 
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Flanged Hinged-Cover Wireways and Fittings 


Flangeless Screw-Cover Lay-in g 


Wireways and Fittings 


Flangeless Hinged-Cover Lay-in 
Wireways and Fittings 





It pays to figure on 


2G —@ Sed 5 ae 


Alsiale Mla -it-lit-ilela Me -lel ilsleal-Jal: 


You name it—Keystone has it! Here’s the most | 
complete line of quality wiring installation 
equipment available — anywhere! All sizes, 
shapes and types of U.L. listed wireways and 
auxiliary fittings, cabinets, boxes and en- 
closures—all easy to install and maintain, too. 
What's more, when you're faced with a special 
job that “standards” just can’t handle—then 


Keystone will quickly provide custom en- Type $C and FC 
closures to meet your exact needs! Screw-Cover 
Pull Boxes 


In addition, you'll save time when you specify 
Keystone — because coast-to-coast regional 
warehouses assure you of getting what you 


T A Hinged-Cover 
want, when and where you want it! a - 


Surface Cutout Boxes ‘¥ : 


Single and Double Door 
Current Transformer Cabinets 


Type PF and PS Telephone Cabinets 


3 NEW CATALOGS—Contain complete information on the 
entire Keystone quality line. Send for your free set today! » 


EYSTONE MANUFACTURING COMPANY 


23338 Sherwood Avenue ¢ Warren, Michigan 





dences, executive offices, etc. Jay 
Lighting Mfg. Co. 


(72) BUTTON CELL BATTERIES. 
4-page brochure highlights fea- 
tures and design potentials of 
nickel cadmium line from 100 to 
1750 mah capacities, rechargeable 
and hermetically sealed. Alkaline 
Battery Div., Gulton Industries. 


(73) LIGHTING FIXTURES and ac- 
cessories. Catalog M-164 features 
chandeliers, pole lights, weather- 
proof convenience outlets in out- 
door lantern posts, and many new 
hanging and recessed residential 
units. Thomas Industries Inc. 


(74) SURFACE HEATING selector 
guide. Bulletin GEA-6146B, 4 
pages, shows how to select heating 
equipment and controls-type of 
heater, ratings, heat-up time for 
metallic platens, material heat ab- 
sorption, platen heat loss in kw, and 
other tables. General Electric Co. 


(75) TRANSFORMERS. New catalog 
contains complete engineering in- 
formation on entire line of dry and 
liquid-filled transformers. Marcus 
Transformer Co., Inc. 


(76) LIGHTING FIXTURES. Wafer- 
lume series of extremely shallow 
fixtures for offices, stores, hospitals 
and remodelling installations are 
described in new brochure. Lite- 
control Corp. 


(77) TIME SWITCHES for automatic 
control of heating systems. Draw- 
ings show in detail how to wire a 
time switch into a_ thermostat- 
controlled circuit. International 
Register Co. 


(78) MAGNETIC STARTERS in 
NEMA sizes 0 through 4 for both 
reversing and non-reversing single 
phase and squirrel cage motors. 
Bulletin EN-150 describes compo- 
nent units plus magnet coils, over- 
load relays, contacts and enclosures. 
15 pages. Cutler-Hammer Inc. 


(79) MODERNIZATION IDEAS. 59 
product descriptions for moderniz- 
ing in 59; Booklet 25B9084 covers 
products ranging from circuit 
breakers to substations which will 
improve operating efficiency, in- 
crease production, reduce mainte- 
nance, and improve working condi- 
tions. Allis-Chalmers Mfg. Co. 


(80) CONTROL PANEL ACCESSORIES. 
4-page Bulletin 104 covers five ac- 
cessories for use with control panel 
information systems, including liq- 
uid level indicators, interlock recep- 
tacles, mercury pushbutton and 
selector switches, plug-in relay 
testers, and mechanical pushbutton 
switches. Panellit, Inc. 
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Okonex-Okoprene 15kv primary distribution cables solve Magnolia Petroleum Company's space problem 
and climate problem (wet and salty atmosphere) and provide greater safety in its Beaumont refinery. 


Magnolia Refinery improves voitage regulation, 
beats humidity with Okonex-Okoprene cables 


The giant 1,500-acre Magnolia 
Petroleum Company refinery, located 
on the broad Gulf Coast Plain, 
generates and uses 900,000 kilowatt 
hours a day, more than its neighbor- 
ing city of Beaumont, Texas. A 
cable breakdown here could cause 
costly damage to equipment and the 
material in process (more than 400 
oil products are manufactured). The 
entire cable system must serve 
Magnolia’s round-the-clock opera- 
tion without interruption in the face 
of the high moisture-saline content 
of the air, plus the chemicals and 


intense heat used at many of the 
processing units. 

For the 15kv primary aerial loop 
distribution system, Magnolia’s en- 
gineers selected shielded Okonex- 
Okoprene cables. These butyl-base 
insulated, neoprene-sheathed con- 
structions saved space, eliminated 
safety problems and provided im- 
proved voltage regulation far su- 
perior to previous open wire con- 
structions and other insulated cable 
constructions studied. In addition, 
their excellent moisture, heat and 
corrosion resistance were important 


assurances of maximum service life. 


Okonex-Okoprene, in 3,000 to 
15,000 volt constructions, was also 
used for trunk feeders to and from 
substations, tie lines and motor leads 
installed both aerially and under- 
ground. 


To help you specify the optimum 
cable for your important power and 
control cable needs, contact your 
Okonite representative or write for 
the free Bulletin EC-1117, “How to 
choose insulated cable,” to The Oko- 
nite Company, Passaic, New Jersey. 


where there’s electrical power . . . there’s OKONITE CABLE 


6339 





INDIVIDUAL PROTECTION STATIONS 


SAFELETS 


now available with a wide variety of 


The Heinemann Safelet is a compact unit that neatly com- 
bines circuit-breaker safety with plug-in convenience. It has 
hundreds of applications, can be used for the individual pro- 
tection of power tools, fractional horsepower motors and 
almost all general appliances. 


Now you can have the Safelet with any of a large number 
of receptacles, single and duplex, in twist-lock, polarized, “T” 
slot and other styles. 


And now you can have a wide choice of circuit breaker 
ratings: from 6 to 50 amperes, at the most commonly used 
a-c and d-c voltages. 


The Safelet enclosure is made of 16-gauge steel with an 
attractive grey hammertone finish. Units are available for 
either flush or surface mounting. 


Of course, the circuit breakers used are Heinemann 
breakers . . . long accepted by the electrical industry as the 
standard of performance. 


For full details, send for Bulletin 1000. 


ELECTRIC COMPANY 


receptacles and circuit breaker ratings 


(81) RANGE Hoops and ventilators. 
12-page catalog describes in full 
color new Slim-Trim lines with 
complete specifications, dimensions, 
and graphic typical installations. 
Fasco Industries, Inc. 

(82) FIRE ALARM SYSTEM for 
schools which includes automatic 
fire department summons, trouble 
detection, heat-actuated alarm de- 
vices, coded alarm signals, auto- 
matic reset, plus boxes, alarm bells 
and horns, all illustrated and de- 
scribed in new folder. Autocall Co. 
(83) LIGHTING FIXTURES. Descrip- 
tion of eight outstanding lighting 
installations including skyscraper 
floodlighting, ship deck lighting, 
tunnel illumination, racetrack light- 
ing, fountain lighting, illumination 
of highway toll stations, lighting 
subway platforms, and interior hos- 
pital illumination. 8-page booklet. 
Simes Co., Inc. 

(84) MAGNETIC AMPLIFIERS in 18 
standard sizes with power outputs 
of 500 va to over 32 kva. Bulletin 
E PD 1296-5 gives full specifica- 
tions on new Super Power gapless 
core line. Vickers Inc. 

(85) EXPLOSION-PROOF FIXTURES 
and non-explosion-proof fixtures 
for hospitals. 12-page catalog cov- 
ers sealed safety switches and re- 
ceptacles, explosion-proof feed-in 
plugs, vented clocks, x-ray illumi- 
nators, etc., complete with dimen- 
sional drawings and technical data. 
Appleton Electric Co. 

(86) TOGGLE SWITCHES. 
Catalog S106 covers 
most popular switch 
dimensional outlines, illustrations, 
and specs. Sargent Electric Corp. 
(87) SUPPORT BRACKET for attach- 
ing electrical service drop to build- 
ings allowing 360-degree cable ap- 
proach without holes in roof. New 
Bulletin 101 gives complete specifi- 
cations. Powerline Support Co. 
(88) LIGHTING FIXTURES and ac- 
cessories. New Catalog CTC-3 cov- 
ers two new high bay series, 1000- 
watt mercury floods, fluorescent 
floods, RLM reflectors, full-range 
balanced hinged poles, plus com- 
plete standard line. Steber Mfg. 
Co. 

(89) Stace LIGHTING handbook 
for architects and engineers. 28- 
page manual covers planning and 
designing modern stagelighting for 
theatres, hotels, schools, and 
churches. Ariel Davis Mfg. Co. 
(90) WIRING DEVICES. New pocket- 
size catalog covers grounding de- 
vices, switches, receptacles, combi- 
nation devices, and other devices. 


8-page 
ten of the 
series with 





132 Plum Street Trenton 2, N. J. Eagle Electric Mfg. Co., Inc. 


B.A, 1689 | 
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To get service continuity on critical loads, you need preferred-to- 
emergency switching of your alternate incoming high-voltage supply 
circuits, and short-circuit protection and switching on your outgoing 
high-voltage supply feeders. All of this can be provided in one low- 
cost package in S&C Metalclad Switchgear, as illustrated. 
















1 
1 
1 
i 
1 
: 

4 


You even have built-in choices of throwover schemes through 

S«C’s standard automatic transfer panels. 

You save two ways: 

1. You get metalclad switchgear with job-matched load interrupters 
and power fuses, in lieu of costly circuit breakers. 


2. You eliminate cost of custom designing by using an off-the-shelf 


transfer panel with built-in options. 


ee a 
i 
1 
' 
i 
sas csensstealeemeeeieioinabinnh 
See ROME EE 








No organic insulation to High-Speed Full-length bulkhead doors; Schematic for 8-bay switching center unit (above) 

couse corona trouble; por- Aetna rainproof, with complete shiure. taeaavar incl ot 2 of 3 chheruuive ae 

celain and air only. Switching. access. coming sources to provide continuous service for 
three outgoing feeders. 


$&C Standard Automatic Transfer Panel provides 
for making either source preferred, for automatic 
or manual return, for adjustable time delays, for 
choice of returning in either open or closed transi- 
tion, and for optional lockout on bus faults. 





Super Durabake finish with Separate compartment for Strip heaters with ade- a a eed ee SaC ELECTRIC COMPANY 


galvanized and stainless Moto-Draulic operators; quate venting prevents 
steel hardware; withstands free access and decou- moisture accumulation. 
corrosive atmospheres. pling for checkout. 


4493. Ravenswood Ave., Chicago 40, Ill. 


In Canada: S&C Electric Canada, Ltd. 
8 Vansco Road, Toronto 14, Ontario 











THE ABOMINABLE WHITE ELEPHANT 
ON YOUR ELECTRIC BILL 


IF YOUR ELECTRICAL SYSTEM is burdened with a low power factor, 
you're paying for electricity you can’t use .. . you're giving up electrical 
Capacity you may need. 

The motors and other inductive devices in your plant use both kilowatts 
(working current) and kilovars (magnetizing current) in order to run. 
The kilowatts you buy. The kilovars you can best supply yourself. The more 
you supply, the higher your power factor, and the less you pay the electric company. 

Sprague Unipak* Power Factor Correction Capacitors are the most 
economical and efficient means of supplying your own kilovars. You put 
them right where they're needed . . . at the motors. Your electric company 
does not have to send as many kilovars all the way from the power plant, 
so they charge you less. Your wiring does not have to carry the extra kilo- 
vars to the load, so it can handle additional loads. 

Actual power bill savings experienced in many plants have more than 
paid for the Power Factor Capacitors in less than a year’s time . . . in some 
cases, in less than six months. And as an added dividend, these capacitors 
have also increased the power handling capacity of many plant distribution 
systems by an average of 20%. 

You, too, can reduce costs. . 
by installing Sprague Unipak 


. increase your plant’s electrical capacity 
Power Factor Correction Capacitors. 

If you'd like free assistance in making a survey of your electrical in- 
stallation to see how you can save money with Sprague Unipak* Power 
Factor Capacitors, write Industrial Capacitor Division, Sprague Electric 
Company,333 Marshall Street. North Adams, Massachusetts. 


*Trademark 


WORLD’S LARGEST 
CAPACITOR MANUFACTURER 


the mark of reliability 
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(91) SWITCHES. 
catalog covers 


REVISED 24-page 
high-temperature, 
maintained contact, explosion- 
proof, high capacity, proximity, 
oil-tight, environment-free and 
multi-circuit precision snap-action 
and mercury’ switches. Micro 
Switch. 


(92) PANCAKE Motor. Bulletin 
2150 presents full engineering in- 
formation on flange-type motor 
which reduces motor length up to 
54% over standard motors for use 
on machine tools, roof-ventilating 
fans, and other space-cramped ap- 
plications, in ratings from 1 to 15 
hp. Louis Allis Co. 


(93) CORRIDOR LENS. Bulletin 
L-120-M covers product data on 
Lenslite and specular Alzak re- 
flector for providing uniform light- 
ing of extended floor areas and sup- 
plemental lighting of adjacent side- 
wall areas. Corning Glass Works. 


(94) VAPORTIGHT FIXTURES. 12- 
page catalog includes specs and di- 
mensional data on line of inter- 
changeable pendant, ceiling and 
wall lighting fixtures. Stonco Elec- 
tric Products Co. 


(95) SILICONE BATTERY PLATE. 
4-page Bulletin GB-1876 describes 
process for introducing arsenic and 
silver cobalt sulphates into active 
materials of positive plates adding 
10 to 25% longer life to storage 
batteries. Gould-National Batter- 
ies, Inc. 


(96) EXPLOSION-PROOF 
MENT. 6-page Bulletin 2710 de- 
scribes design and construction 
principles involved in manufactur- 
ing Condulet electrical equipment 
for hazardous locations. Crouse- 
Hinds Co. 


EQUIP- 


(97) Motor FAILURE predicticn 
through periodic insulation tests. 
Instrument Application Notes, Bul- 
letin 2-60.1, is designed for use by 
regular maintenance personnel. As- 
sociated Research, Inc. 


(98) REDUCED VOLTAGE STARTERS 
for centrifugal compressors, ham- 
mer mills, pumps, large conveyors, 
large fans, m-g sets, and other ap- 
plications. Line covers ratings from 
50 to 1200 hp, 600 volts. Bulletin 
14B8192. Allis-Chalmers Mfg. Co. 


(99) PoWER CABLE Manual, 152 
pages, covers basic designs and ap- 
plications; weights and dimen- 
sions; formulas, tables and techni- 
cal information; recommended in- 
stallation practices for duct and 
conduit, direct burial, aerial, splic- 
ing and terminating; and drawings 
and instructions. Okonite Co. 
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Progress /s Our Most /mportant Product 


GENERAL (46) ELECTRIC 





“Alone ... just me and my question . . . which lamps to buy. 


All look about alike .. . but | keep remembering what past 
experience has proved to us about General Electric Lamps. 
That 999 out of 1,000 are sure-starters ... and 99 out of 100 
will still be burning in 1961. And happy thought! We pay less for 
a case of G-E Fluorescent Lamps today than we did in 1950!” 
DECISION: ‘‘Why gamble on performance when | can get 
G-E Lamps at little or no premium in the purchase price.”’ 


General Electric Co., Large Lamp Dept. C-905, Nela Park, Cleveland 12,0 











eS SEALED DRY-TYPE 


TRANSFORMERS 


These modern unit substation trans- 
formers can be safely installed in any 
load-center—any place—because they 
are hermetically sealed in welded steel 
cases to provide positive protection 
from contamination, fire and explosion 
hazards. The only maintenance needed 
is periodic checking of gas pressure 
(inert nitrogen), case and bushings. 





for your plant 
electrical system 


WAGNER 
LOAD-CENTER TRANSFORMERS 





INDOOR DRY-TYPE c I! 
TRANSFORMERS 

TI. , F ie 2 
These new quiet-type transformers are com- 


pact, light in weight, provide a flexible, 
modern power system to change higher volt- 


age distribution service to lower voltage 
lighting and power circuits. They meet all 
safety requirements for indoor installation. 


ore NOFLAMOL 


TRANSFORMERS 


Non-inflammable liquid filled. For indoor or 
outdoor installation. Close-coupled design 








fits flush against switchgear enclosures, to 





eliminate and save space. Throat-connected 
designs are also available. 

Bulletins TU-205 and TU-214 give full in- 
formation on Wagner Load-Center Trans- 
formers. Write today. 


wT 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wasner Electric Corporation 


6413 Plymouth Ave., St. Louis 14, Missouri. 
SERVING 2 GREAT GROWTH INDUSTRIES...ELECTRICAL...AUTOMOTIVE 
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Reader's Quiz 





Transformer Banks 


QUESTION E35—We operate sev- 
eral delta-delta 2400/440-volt trans- 
former banks from our own isolated 
2400-volt system. We generate our 
own power and have no intercon- 
nection with any other system. The 
primary is free of grounds. We 
make monthly checks on the 440- 
volt systems to detect grounds. 
Using a 600-volt ac meter we find 
there is always a reading to ground 
from all phases which normally are 
equal in value. This is normal as 
there is a so-called phantom neutral 
under these conditions. Any read- 
ing less than normal or a reading 
of zero volts to ground indicates a 
ground on that phase and is 
promptly cleared up. 

Recently, however, we found one 
phase of one bank reading zero to 
ground while the other two phases 
read something over the range of 
the 600-volt scale of the instrument. 
A burning ground in a control wire 
was subsequently located and cor- 
rected which cleared up the read- 
ings, making all three phases equal 
to ground. This is the first time we 
have ever encountered this high 
reading to ground and would like 
someone te give an explanation.— 


R.M.K. 


ANSWER TO £E35—yYour un- 
grounded neutral distribution sys- 
tem, as all such low voltage systems 
are, is subject to over-voltages 
caused by intermittent line-to- 
ground faults. It is quite common 
for intermittent ground fault con- 
ditions on low-voltage ungrounded 
neutral systems to create over-volt- 
ages of five or six times normal. 
In an unusual case of an inter- 
mittent ground fault in a motor- 
starting autotransformer on a 480- 
volt system, line-to-ground poten- 
tials in excess of 1200 volts were 
measured. In the process of clear- 
ing and the restricting of an inter- 
mittent ground, a constant de po- 
tential to ground on the system’s 
neutral can be maintained by a 
charge being trapped on system ca- 
pacitance to ground. This will cause 
the phase-to-neutral voltage of the 
ungrounded phases to exceed the 
expected 440 volts in your case. 
Over-voltages caused by repeti- 
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QUESTIONS from readers on problems of industrial equipment, i 


repairs. Answered by electrical int 


eoctlecsi. | 


’ e and 








out of their experience. 


tive restrike or _ intermittent 
grounds can be eliminated only by 
system neutral grounding.—B.H.J. 


ANSWER TO E35—There are a 
number of ways in which the line- 
to-ground voltage on ungrounded 
ac systems can be caused to exceed 
the line-to-line voltage. For com- 
plete details, refer to Chapter 5 of 
the Industrial Power Systems 
Handbook by D. L. Beeman (a 
McGraw-Hill book). 

In your immediate case, I sus- 
pect that it was the intermittent 
sputtering ground fault on one 
phase which was the culprit. The 
capacitive coupling to ground (see 
sketch), an unavoidable property 


440V 
Ungrounded system 


Step-down 
transformer 


2400V 7 
3 ¢ suppl 


. 
Capacitance to ground 


Test 
Vm 

gue to cables, buses, 

motor coils, etc 























intermittent 
L-G fault 


of an ungrounded system, provides 
an electrical circuit in which a 
rapid make-break fault circuit to 
ground can develop abnormal volt- 
age from line to ground. In extreme 
cases, voltages of several times the 
line-to-line value can be so devel- 
oped. 

Incidentally, it is this capacitive 
reactance coupling to ground which 
accounts for a voltmeter reading 
from line to ground when no fault 
condition exists.—R.H.K. 


Thawing Pipes 


QUESTION F35—We 


have a 73- 
kva distribution transformer 2300 
—115/230-volt which we would like 
to convert into a device for thaw- 
ing out frozen water lines. From 
this information, can you tell us 
what necessary changes would have 
to be made in the transformer to 
utilize it for this purpose?—F.D.S. 


ANSWER TO F35—Regarding the 
possibility of converting a distribu- 
tion transformer into a device for 
thawing out frozen water lines, the 
common way in which this is done 


gi s and industrial electrical contractors 


For every question and every answer published we pay $5.00. 


is by making the transformer into 
a low-voltage unit and connecting 
the low voltage ends to the water 
pipe in question. In a small unit 
which we built, the output voltage 
was in the neighborhood of 3 or 4 
volts and the output current in the 
order of 200 amps. From this it 
will be seen that the 74-kva unit 
which the questioner has in mind is 
suitable for a very much larger ap- 
plication than the one that we built. 

However, owing to the fact that 
this large distribution transformer 
has a 115-volt winding, this will 
mean that at the outside something 
like 75 amps can be obtained in the 
secondary. This will really be in- 
sufficient to do much of a thawing 
job. 

In essence, what is required is a 
low voltage high current trans- 
former and I do not think that this 
distribution transformer will be 
satisfactory. Another point to 
watch is that some sort of limiting 
device must be used in the primary 
to make sure that excessive current 
is not drawn. In the unit which we 
constructed for this job, we in- 
serted a heavy duty choke which 
acted as a current limiter in the 
primary. This worked very well. 

If the questioner wants to rewind 
the secondary so as to deliver ap- 
proximately 10 volts instead of the 
115/230 volts, then this trans- 
former can be used for pipe thaw- 
ing provided of course some cur- 
rent limiting device is included in 
the primary—otherwise I would 
not suggest using this unit.— 
H.H.S. 


ANSWER TO F35—Normally, dis- 
tribution transformers are not used 
to thaw out frozen water lines. De- 
pending upon the physical design 
of the transformer, it may be con- 
verted. This is accomplished by 
winding a few turns of heavy in- 
sulated copper wire (capable of 
carrying at least 200 amps) around 
the transformer core and 220 or 
440 volts applied to the high volt- 
age winding. You will find that a 
current transformer is more suited 
for thawing out frozen water lines. 
J.A.M. 


ANSWER TO F35—In thawing 
water pipes the question first is 
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ew G-E Plug-in 
installed than wire 


Type DH rated 100 amperes, 3 wire, single or 3 phase or 4 wire, 3 phase 600 volts maximum—serves as either a 


feeder or plug-in system and may be used indoors wherever exposed wire and conduit might be applied. It is 


light, sturdy and small in size (in cross-section not much larger than a pack of king-sized cigarettes ). 

For the facts about DH, see your G-E representative or distributor. Ask 

for Bulletin GEA-6172B—or write, wire or phone Distribution Assemblies 
Dept., General Electric Company, Plainville, Conn. 
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Busway costs less 
and conduit! 


Contractors say: “If you can do the job with wire and 


conduit, chances are you can do it now with G.E’s 





100-ampere plug-in busway—and save 25%!” 





This is not poetic license. This is straight talk about actual 
dollar-and-cents savings. 


“With Type DH, I can save 25% over the installed cost 





of conduit and wire when there are four or more tap-offs in 





the system, ” are the words of a leading electrical contrac- 





tor in Wilmington, Delaware. 

Contractors all over the country are echoing this state- 
ment and reporting savings of this kind. Contractors, upon 
learning the facts, have actually switched to DH on the job! 

The facts are simple and can be documented and demon- 
strated. Let us demonstrate them to your profit with figures, 


case histories, and samples! 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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| what size of pipe is to be thawed. 
| To thaw a pipe, current has to be 


passed through the pipe in excess 


| of its capacity so that heat will be 


created, and consequently thawing 


| takes place. On small pipes up to 


WIREWAY) 


l-in. size, I have used a 300-amp 
welding machine and for longer 
distances, I have connected two ma- 


| chines in parallel. For larger size 


| pipes, I have used two 25-kva 


FOR POWER CABLE DISTRIBUTION 


< Straight Section 


transformers connecting the pri- 


| mary in series and the secondary in 


parallel making a very low second- 


| ary voltage with high amperage. 


Therefore, the primary fuses 


| would hold on a short circuited sec- 
ondary. I would suggest you try 


| two 74-kva transformers with pri- 
| maries in series and secondaries in 
| parallel, wiring the 110 taps on 
| each so the secondary voltage would 
| be around 55 volts. Otherwise, you 


Outside ie oe 
Riser es a | Inside 
Elbow ere ra \ Riser 
ott ~ Elbow 
* 





| would have to rewind your present 


transformer to be able to get the 
high output current necessary for 


| thawing pipes.—E.H. 


ANSWER TO F35—A _ 73-kva, 
2300/115/230-volt transformer is 
not a very satisfactory equipment 
for thawing pipes. This trans- 
former is rated 65 amps on the 
115-volt secondary connection. It 
will handle for short periods, low 
ambient temperature and low volt- 
age considerably over 100 amps. 


| This current would probably thaw 


small pipes at a slow rate. 
The application of 230 volts to 


| the 2300-volt winding of a 74-kva 


SPEEDS | 
EVERY SYSTEM INSTALLATION! 


@ Designed for Primary Power and Secondary Distribution 
Circuits in Industrial Plants 


® Over 1,000 Cataloged items to Fit Any System Layout— 
Large or Small 


®@ Time and Material Savings Because of Lightweight 
Expanded Metal Construction 


@ Prompt Delivery from Authorized Cope Electrical 
Wholesalers 


omy ASK FOR PROOF! 
emai C2 ¢ Save time and materials on your next job by contact- 


THROUGH ing your authorized Cope Electrical Wholesaler now. 
AUTHORIZED For assistance on special problems, write to T. J. Cope 























ELECTRICAL i \ Division, Rome Cable Corporation, Collegeville, Pa. 
WHOLESALERS fy AS 





1008-ECM 


WIREWAY + CABLE LADDER & CHANNEL + SYSTEM SUPPORTS & ACCESSORIES 


COPE 


division of ROME CABLE CORPORATION 


transformer should induce a cur- 
rent of about 100 amps in the sec- 
ondary when connected to a pipe. 
In this case the current will depend 
mostly on the transformer im- 
pedance, rather than the pipe re- 
sistance. If the transformer has a 
lower impedance than about 6% it 
may be necessary to insert a re- 
sistor in the primary circuit. This 
should be rated 1000 watts and ad- 


| justable 0-20 ohms. If the imped- 
| ance is about 3%, 120 volts applied 


to the primary will be more satis- 
factory. 

If a small ac welder is available 
a higher current could be produced 
with less waste of kva rating.— 
C.H.S. 


Insulating Material 


QUESTION G35—Does the dielec- 
tric strength of an insulator vary 
with its insulation resistance or is 
it independent of the insulation re- 
sistance and why? How does varia- 
tion of insulation resistance due to 
current flow caused by voltage af- 
fect the dielectric strength?—E.B. 
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ANSWER TO G35—Dielectric 
strength is independent of insula- 
tion resistance. By definition, di- 
electric strength of an insulating 
material is the maximum potential 
gradient that the material can with- 
stand without rupture (ASA). For 
practical purposes, it is obtained by 
dividing the breakdown voltage by 
the thickness of the material be- 
tween the test electrodes and is a 
destructive test. On the other hand, 
insulation resistance is the meas- 
ure of leakage current through the 
body of the material and is most 
conveniently measured with a Meg- 
ger. This is a non-destructive test. 
—J.E.F. 


SM) EGMEYN TeRminaL Lucs 
AND CRIMPING TOOLS 


SPEED INSTALLATION — REDUCE COSTS! 


INDENTED CRIMP 

FOR GREATER RESISTANCE 

TO PULL-OUT 
VOID FREE 
CONNECTION 


ANSWER TO G35—tThe value of 
the insulation resistance, or the 
quality of opposing the flow of cur- 
rent, is dependent upon the surface 
dielectric strength and upon the 
volume dielectric strength of the 
insulating material. These two di- 
electrics are in parallel. The break- 
down, or point of rupture, varies 
with numerous factors, such as the 
rate, frequency, and duration of 
veltage application; the shape of RES 
the electrodes; the thickness of the UNI-CRIMP 
dielectric material; the chemical re- 4 a 
actions; and the humidity.—W.R.S. 


MONEY SAVER 


SAVE UP TO 15% 
WITH SHERMAN 


SHERMAN HAND CRIMPING TOOLS 


Portable or bench mounted for fast, easy instal 
lation of money-saving Sherman terminal lugs 


SL Approved 
GF-23 Type 
Conduit Ne. Ground x. 
Se Clamps. 


Pure Copper — 
Handles wire up to 
No. 8 AWG. 








Paper Mill 
Chipper Problem 


QUESTION H35—!/n the paper mill 
where I am employed, we have a 
200-hp, 900-rpm, 3-phase, 2400-volt 
slip ring motor which drives our 
main chipper. Due to speed-ups tu 


meet our competitors’ prices, we : FOR WIRE and CABLE 
are overloaded at times as much as 


GF-13B 


Solderless 
Solderless swivel- 


Ground Fittings. type Ground Fittings. 








50% on this motor. “Bond-Rod" 


One engineer said to be sure to 
put in a 400-hp synchronous motor 
because it will pay for itself quickly 
by power factor correction and ef- 
ficiency. Another engineer said it 
would be best to use a 300-hp slip 
ring motor because slip ring motors 
can take overloads more easily and 
will not give trouble, such as pull- 
ing out of phase under heavy loads. 
He also said the savings would 
more than purchase capacitors to 
make up the difference in power 
factor correction. Who do you think 
is right and why?-—M.D. 


ANSWER TO H35—It takes a lot 
of efficiency and power factor cor- 
rection to pay for a shutdown dur- 
ing a busy season. If you change 
the motor, and the chipper can take 
the power of a 400-hp slip ring mo- 
tor, then buy a 400-hp slip ring 
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GF-18, 19 & 20 / 


f 
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Cast Copper Alloy with 


Cast Clamps. 


non-ferrous screw. 


GF-16 & 17 


Ground Clamps. 


Heavy Bronze 


one-piece construction. 








Solderless 


Type 


#14 thru 41000 MCM-AWG. 





the line of Reliable quality! 





so 
Solderiess 
Type 


#14 thru 500 MCM-AWG. 





Cjtuss 





Youll do better with 


Sipe 


-63 your beat | 





H. B. SHERMAN MFG. CO. 
Battle Creek, Michigan 


Show me how | can save up to 15% with your — 
CI CRIMPING TOOL 


(80TH 





H. B. SHERMAN MANUFACTURING CO., BATTLE CREEK, MICHIGAN 
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PLASTER GUARD 
COVER 


Plaster Guard prevents plaster from 
entering box 


Raised section easy to locate after 
plastering 


ARROW CONDUIT 
& FITTINGS CORP. 


129 30th Street, Brooklyn 32, N.Y 
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~ * "KANSAS 
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motor or another 200-hp slip ring 
motor plus a jack shaft and have 
the two motors help each other. 

A synchronous motor’ with 
enough control will retain a high or 
leading P.F. both at no load and 
full load. An automatic clutch can 
remove some headaches but it can- 
not get parts or an expert to the 
job in a hurry. You may have to 
order capacitors that are based on 
no-load power factor to go with the 
slip ring motor if so required by 
your power company.—H.5S. 


ANSWER TO H35—tThe replace- 
ment of the motor on the paper mill 
chipper drive should be made with 
a motor of the same type as that 
in present installation. A wound 
rotor induction motor will handle 
sudden overloads better than a syn- 
chronous motor, due to its ability 
to change speed. Power factor cor- 
rection, if desired, may be obtained 
much more economically by the use 
of static capacitors. Also, the con- 
trol for the present motor would 
probably suffice, with slight revi- 
sion, for the new motor. Extensive 
additional controls would be _ re- 
quired for a synchronous motor.— 
C.H.S. 


ANSWER TO H35—If M.D. checks 
closely he will probably find that 
the 300-hp wound-rotor and control 
costs about the same at the 400-hp 
synchronous motor with its control. 
If power factor is low and can be 
brought up to at least .90 by the 
one 400-hp motor, the synchronous 
motor should be considered. How- 
ever, application is tricky, as a chip- 
per represents a large inertia load 
and the WK® of both motor and 
chipper wheel should be checked 
closely against motor performance. 
The motor should have a pull-out 
torque of 250% of rated torque. If 
the system is small, then M.D. 
should look toward the wound-rotor 
motor, as its starting kva is much 
less than the synchronous motor. 
H.R.W. 


CODE DISCUSSION on interchangeability 
of circuit breakers interested Kent Stiner 
(left) and Lou Hopper, both with Bull 
Dog Electric Products Co., N. Y. C., at 
IAEI Eastern Section annual meeting in 
Monticello, N. Y. 


ee ee ee 
Can You Answer 
These QUESTIONS 


QUESTION $35—1 would like to 
secure information regarding the 
installation of motor branch cir- 
cuit wires and control wires in the 
same conduit. I am referring to a 
440-volt, 3-phase, 60-cycle motor in- 
stallation having the usual “‘start- 
stop” control circuit at the same 
potential. I have been informed 
that at distances greater than ap- 
proximately 600 ft the contactor 
may fail to drop out when the stop 
button is depressed. What would be 
the reason for this failure? Would 
it be possible to circumvent this 
problem for greater distances by 
installing the control circuits of sev- 
eral motors in a separate conduit? 


—O.E.S. 


QUESTION T35—In our plant we 
use 6-8 volt pilot lights on our 220- 
volt ac control circuits. The voltage 
to the lamps is reduced by any one 
of three ways: namely, a resistor 
or capacitor in series with the 
lamp, or 220/6-volt transformer. 

Can someone suggest the reason 
for these variations? Which is best 
and why ?—R.E.B. 


QUESTION U35—Please explain 
the difference between dynamic 
braking and dynamic lowering as 
used on de series motors. In the 
case of dynamic lowering is there 
an opposing voltage attempting to 
raise the load on the first controller 
point? These hoists are 25 hp and 
equipped with magnetic brakes. In 
other words, how is low controlled 
speed accomplished ?—J.E.P. 


QUESTION V35—1 have a problem 
of roaches in conduit constantly 
giving trouble eating and breaking 
down insulation on wiring in con- 
duit. Is there anything we could 
do here ?—H.W.L. 


QUESTION W35—wWhich is more 
economical and efficient—a motor- 
ized small fan at high speed or a 
large fan at slow speed? Both de- 
liver the same quantity of air at 
the same velocity. Is there a for- 
mula for determining the best size 
fan speed and number of blades ?— 
E.B. 


PLEASE SEND IN 
YOUR ANSWER BY MARCH 15 
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OILTIGHT 


we 
7 For machine tool hydraulic 
\)) systems—operating at 

» iS pressures up to 5,000 psi 


Especially designed for heavy duty industrial appli- 
cations, these new Allen-Bradley oiltight high pressure 
switches assure long, trouble free life. The attractive 
die-cast aluminum enclosure is completely sealed to ex- 
clude oil and water. The snap-action switch mechanism 
maintains its high contact pressure to the point of 
switchover—no matter how slowly it is approached. 
Contact chatter is eliminated —trouble free contact life 
is increased. The contact block has two isolated circuits 
with one N.O. and one N.C. set of contacts. 


Send for complete information on this newest addition 
to Allen-Bradley’s wide line of quality pilot controls, 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


Both operating pressure and dif- In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ferential are adjustable on these 
new A-B oiltight pressure switch- 


es. Operating pressure is exter- 
nally adjustable, and seting ALLEN-BRADLEY 
shows on calibrated scale. A trip \ y 


indicator shows operating point. M fe) TOR CON TR OL 





Also...A New Line of 
Pressure and Temperature 


Controls with Lower Differentials 


«Oma Bulletin 837 Type A 
t 


emperature control with 
new lower differentials. 
Ranges up to 490°F. 





Bulletin 836 Type A 
pressure control with new 
bellows that provide ten 
times longer life. Operat- 

: J 7 ing ranges up to 900 psi. 
Internal view of piston design 
used on units for systems above 
500 psi. Bellows type construc- 


tion is used up to 500 psi. 





Allen-Bradley is not satisfied until 
Limit Switch Life runs into 


MANY MILLIONS 
OF OPERATIONS 


Here are some new—and some old 
—Allen-Bradley oiltight limit 
switches—all built to give you 
extra millions of trouble free opera- 
tions. Their switch bodies and 
operating heads are both sealed. 
Oil, dirt, and metal chips cannot 
enter and foul the contacts or 


¥* 1 Mihi cause sluggish operation of the 

—_— at momentary contact mechanism. 

. = {~~ Double break, silver alloy con- 
on. 


tacts never need maintenance. 

The snap action switch is positive 
a Allen-Bradley Bulletin 800T insurance against any reduction of 
oiltight limit switches on typical life the contact pressure as the “‘trip 
tests have run many millions of op- point” is approached. This means 
erations. Write for complete in- less chance for chatter and arcing 
formation on the Allen-Bradley line of relays, contactors, or starters 
of quality limit switches for every operated by the limit switch—and 
industrial application. prolonged trouble free contact life 

for the limit switch itself. 





The Allen-Bradley line of limit switches is complete. 
Illustrated are only a few variations, 


Top Push Rod 
with Plastic | 


litt iates Neutral Position Momentary 
for Flush Contact Limit Switch. One set 
Mounting of contacts is closed for 


each direction of operation. 





lf 

& 

Adjustable Adjustable © 

Rod Roller VY 
Lever 


Wobble Stick } Fork Lever Side Push 
Type ‘ Type . Roller 


im ~~ 
ALLEN -BRA DLEY 
<< 4 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





Questions on the Code 





Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 











Branch Circuit— 
Color Code 
In the application shown by 


Q. the wiring diagram above, 


does Section 2112 of the code re- 
quire that both conductors, marked 
1 and 2, be of a blue color? It ap- 
pears that if either 1 or 2 was blue 
and the other red or black, there 
would be a question of doubt with 
respect to the provisions of Section 
2112, since the red or black color 
is associated with the other phase 
conductors. Would one blue or one 
yellow be in code agreement? What 
determines the color sequence 
when more than one conductor is 
run in the same conduit and taken 
off the same phase ?—-F.D. 
A For the benefit of our read- 
e ers, the provisions of Sec- 
tion 2112 reads as follows: 

2112. Color Code. If installed 
in raceways, as open work, or as 
concealed knob and tube work, the 
conductors of multi-wire branch 
circuits and two-wire branch cir- 
cuits connected to the same system 
shall conform to the following color 
code, Three-wire circuits—one 
black, one white, one red; four-wire 
circuits—one black, one white, one 
red, one blue; five-wire circuits— 
one black, one white, one red, one 
blue, one yellow. If more than one 
multi-wire branch circuit is carried 
through a single raceway the un- 
grounded conductors of the addi- 
tional circuit may be of colors other 
than those specified. All circuit con- 
ductors of the same color shall be 
connected to the same ungrounded 
feeder conductor throughout the 
installation.” 

With the advent of the multi- 
wire branch circuit over 25 years 
ago, field experience indicated the 
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3 ) 
Same conduit Noutiets 
need for distinguishing one live 
conductor from another to facili- 
tate a proper balance of the load 
over the branch circuit. As a re- 
sult, a few years later a color code 
was established similar, in some re- 
spects, to the one we have today. 
Strict adherence to this color code 
also expedites an installation since 
the occasion for testing is practi- 
sally eliminated. As in the case pre- 
sented, when you see a blue cov- 
ered conductor, anywhere on the 
branch circuit, you know that it is 
connected to the “C’”’ phase. 

In the case shown by your dia- 
gram, it appears that we have a 
two-wire branch circuit connected 
to a panelboard which also supplies 
multi-wire circuits. This circuit 
terminates in a 2-gang switch en- 
closure where control of the load 
served is divided over two switches. 
From that point we continue to the 
loads served with three conductors 
in a conduit, two of which have a 
blue covering. As a result we can- 
not distinguish one blue conductor 
from another without resort to test. 
it appears evident that the provi- 
sions of Section 2112 never in- 
tended to cover this situation, and 
I doubt that the application war- 
rants further complication of a 
color scheme to satisfy the condi- 
tion. I believe that the code requires 
both of the “C” phase conductors 
to have a blue covering. You could 
not use a red or black covered con- 
ductor in place of one of the blue 
conductors since they identify the 
other phases of the system. Yellow 
appears to be reserved for 5-wire 
branch circuits and green is re- 
served for grounding conductors. 

In view of the foregoing, it ap- 
pears to me that the code requires 
a blue conductor to be used when- 
ever that conductor is connected to 
the “C” phase, regardless of the 


fact that both conductors are run 
in the same raceway. I see no ob- 
jection however to the use of a tag 
which would distinguish the two 
conductors. This question could be- 
come quite complicated in the case 
of 3- and 4-way switch wiring 
where several conductors of the 
same color may be in the same race- 
way. It is also significant to note 
that the present provisions of Sec- 
tion 2112 recognizes the installa- 
tion to two multi-wire circuits, 
with identical color coding, in the 
same raceway.—B.A.McD.—2/59/1 


Bare Neutral 


Q In the accompanying sketch, 
® bare neutrals are shown ex- 
tending through the main switch, 
to the transformer primary and to 
the secondary load centers. Does 
this installation comply with the 
Code ?—D.E.F. 


Bore neutral 


os 


25 Kva 





OOA 
main ahead 
of each 
load center | 1 480V 

j }U main switch 


— 


— 

fe” 7 
|Load| j|Load 
center) jcenter 


Bare neutral 


* L 
service =) 


Bare neutral 


The neutral may be a bare 
wire only in the service con- 
Section 2308a covers the 


A. 


ductors. 
general requirements for the unin- 


sulated or bare neutral where a 
grounded conductor is installed as 
part of the service conductors. 

In the illustration shown, the 
grounded conductor (neutral) may 
be bare in the service raceway 
shown entering the service gutter 
at the right, in the service gutter 
and in the raceway from the ser- 
vice gutter to the single phase, 
480-volt main switch. Beyond the 
main switch the bare neutral, as 
shown, is prohibited, since this is 
a feeder and not part of the service. 

It should be noted that Section 
2308a limits the use of the bare 
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TOO... SO NEW CIRCUITS 
CAN BE ADDED AT ANY TIME 





ARMORED CABLE TAKES UP 
LESS ROOM THAN MULTIPLE CONDUIT 
RUNS... ANDO SEE HOW NEATLY 
TJ. COPE LADDERS ACCOMMODATE. IT 


For 600- to 15,000-volt service Rome's inter- 
locked armored cable is available in three-conductor 
construction with Rozone A (butyl) insulation. It of- 
fers many more benefits than described here. For 
complete information, contact your nearest Rome 
Cable representative and ask for your free copy of 


Bulletin RCP-730. Or mail the coupon today. 


ROME CABLE 


Seo rR vogorReAT Ct OG 











r re 
LY \T'S REALLY EASY TO Par = ; 
ROME'S INTERLOCKED ARMORED je =a 
CABLE... EVEN BENDING - 
PRESENTS NO PROBLEM 








LOTS OF AIR AROUND THE ARMOR, Ne 

HEAT IS'NT BOTTLED UP HERE Like 

IT 1S INSIDE CONDUIT. THATS WHY 
ESE CABLES CARRY MORE CURRENT. 





A matter of FACT 





600 VOLTS 





Three 500 MCM rubber 
cables in 3-inch conduit 


3/c 500 MCM 


interlocked armored cable 











Reduced space requirements Less space is 
needed for Rome Cable’s interlocked armored cable 
—almost one inch less width for each three-conductor 
500 MCM interlocked cable than for cable-in-conduit 
type installations. 


FREE BULLETIN describes all the benefits of Rome’s 
Interlocked Armored Cable. 


ROME CABLE CORPORATION 
Department 731, Rome, New York 


Please send me a copy of the new Rome Cable 
Bulletin RCP-730. 


Company 
| NER tcc 1 EONS 
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ROZONE -ROSEAL WITHSTANDS 
MOISTURE BETTER THAN ANY 
OTHER NON-METALLIC JACKET! 
ANO IT MEETS U/L FLAME 
TEST REQUIREMENTS, TOO | 
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ROSEAL JACKET CAN TAKE IT! YESSIR, SE 

WHEN WE NEED DEPENDABLE POWER ROZONE-ROSEAL 
IN CORROSIVE ATMOSPHERES, WE WER CABLE 

SAY ROME'S ROZONE-ROSEAL PO 

—y POWER CABLE | 
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STEEL MULLS 


A WHEREVER CORROSIVE 
CONDITIONS EXIST 


Available in voltage ranges through 15 kv Rozone- 
Roseal preferred power cable may be installed in air, 
conduit, underground ducts, or directly in earth. Your 
choice of premium ozone-resistant insulations: Rozone 
(oil-base) or Rozone A (butyl-base). For complete in- 
formation, contact your nearest Rome Cable representa- 
tive and ask for Bulletin RCD-700. Or mail the coupon 
today. 


ROME CABLE 
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IN CORROSIVE AREAS, WE USE 
ROZONE-ROSEAL POWER CABLE .THAT 
ROSEAL JACKET !S TOPS AGAINST 
OIL, CORROSIVE FUMES, AND MOST 

CHEMICALS 
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LOOK, MACK... JUST ABOUT THE 
EASIEST- PULLING JACKET YOu 
CAN GET. BENOS EASY, TOO... 
EVEN AT BELOW ZERO 
TEMPERATURES 


A matter of FACT 


Photo of conventional rubber spec- Photo of Rozone specimen after 
imen after short-time ozone test. long-time ozone test. 


Rozone insulation is high in dielectric and impulse 
strength and has excellent resistance to corona and 
ozone cutting. 


FREE BULLETIN describes the benefits of Rome's 
preferred high-voltage power cables 


ROME CABLE CORPORATION 
Department 720, Rome, New York 


Please send me a copy of the new Rome Cable 
Bulletin RCD-700. 


Name 
Title 
Company 


Addre Ss 


Type of business 
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neutral to service conductors having 
a nominal] voltage to ground of not 
more than 300 volts. In the illustra- 
tion you show a neutral on the 480- 
volt side so I am assuming this is 
a 277/480-volt system which of 
course establishes a voltage to 
ground, less than this 300-volt 
value.—B.Z.S.—2/59/2 


Protection Against 
Lightning 
Recently we had a lightning 


Q. storm which did some dam- 


age here in this vicinity. 

What is your theory regarding 
lightning? I understand it is a con- 
troversial subject but the way I 
understand the common form of 
lightning is that it goes up into the 
air with path of least resistance. 
Could you agree with a statement 
like this? I don’t want to put you 
on the spot but it is an important 
question especially regarding in- 
surance adjustment claims, which 
I have one coming up, and want to 
give a satisfactory answer to, make 
the proper installation that would 
satisfy all concerned. The public 
should be educated on the subject 
and any moral support you could 
give would be most helpful.— 


H.W.L. 


A The National Bureau of 
e Standards have available a 
Handbook covering “Code For Pro- 
tection Against Lightning’ which 
describes the characteristics of 
lightning discharges. This hand- 
book, known as No. 46, is sponsored 
by the American Institute of Elec- 
trical Engineers, and the National 
Fire Protection Association. It 
may be purchased from the Super- 
intendent of Documents, Govern- 
ment Printing Office, Washington 
25, D. C. at a price of 40 cents. As 
a ready reference on the subject of 
lightning, this handbook should be 
in the library of all of us who are 
concerned with the electrical wir- 
ing industry. 

The details involved with a light- 
ning flash are described on page 54 
as follows: 

“It appears that first a “pilot 
leader stroke’ propagates down- 
ward at about 100 miles a second 
from the cloud to the earth. The 
current in this first pilot streamer 
is only a few amperes, but it is fol- 
lowed by successive “stepped lead- 
ers” which follow the same path 
with very much greater velocity, 


each step advancing the tip by a 
distance of the order of 150 ft. 
These increase the luminosity and 
doubtless the electrical conductiv- 
ity of the stroke channel. These 
leaders often show numerous 
branchings and forkings. As soon 
as one of these leader strokes 
reaches the earth, the current at 
the ground end of the path and its 
luminosity increase enormously 
and the main stroke propagates up- 
ward through the channel already 
blazed by the leaders. This upward 
propagating of illumination and of 
current proceeds at about 20,000 
miles a second and develops cur- 
rents that may become as high as 
200,000 amps in extreme cases. 
This current increases for an inter- 
val of 1- to 10-millionths of a 
second to a high peak value, after 
which it drops rather more gradu- 
ally to a lower value, often a few 
hundred amperes. In many cases, 
after the lapse of a few hundredths 
of a second, a second stroke occurs 
along the same path as the previous 
main stroke. Such later strokes 
consist of a fairly rapid “dart 
leader” followed by a return stroke 
which is similar to the original and 
which usually reaches a crest cur- 
rent of the same general order of 
magnitude. It is presumed that 
these later strokes are the result 
of a tapping of additional charged 
regions within the cloud. Occasion- 
ally the later strokes correspond to 
current of opposite polarity from 
that in the first stroke because of 
a contribution from a region in the 
cloud charged with opposite polar- 
ity. As many as 40 component 
strokes have been observed in a 
single lightning flash, but most 
flashes have three or four strokes. 
—B.A.McD.—2/59/3 





CHECKING equipment being moved into 
their new 40-ft by 160-ft corrugated 
ribbed steel warehouse building are: 
(L to R) chief motor winder George 
Leatherman and partners Russell Booth 
and Leo Sibert of Sibert-Booth Company 
Tiffin, Ohio, electric motor repair firm. 


50-Amp Branch Circuit 
Does the phrase “or fixed 

© range and water heater” in 
Section 2126c mean that both may 


be installed on one 50-amp branch 
circuit ?—B.R. 


A It is possible to install both 
e on a single branch circuit. 
To illustrate, suppose we have a 
water heater rated at 3 kw, 220 
volts and a small 74 kw, 240-volt 
range. The full rated currents of 
these units are 12.5 amps and 31.5 
amps, respectively. The total con- 
nected load is 44 amps. 

If we consider the diversity of the 
loads and the fact that both will not 
be on simiultaneously for any long 
period of time (Section 2125b) it 
is possible to operate both these 
appliances from this single branch 
circuit. 

It should be noted that Section 
4241 requires that each appliance be 
provided with a disconnect. In the 
fine print note at the end of 424la 
the code recognizes the range and 
plug receptacle connection as a dis- 
connecting means if this connection 
is accessible from the front by the 
removal of a drawer. You would 
still have to have some sort of dis- 
connect for the water heater. 

It is also true that you would 
have to use the same size wire 
throughout except where applying 
the tap rules of Section 2434. If 
you did not comply with the tap 
rules and wanted to reduce conduc- 
tors in size you would have to sup- 
ply some sort of overcurrent protec- 
tion for the small tap conductors. 
—B.Z.S.—2/59/4 


Table 1a, Correction 
Factors, Room 
Temperatures 


The following question con- 
© cerns temperature factor 
correction of current carrying ca- 
pacity of conductors. The mazxi- 
mum temperature at which a type T 
conductor may operate is 140° F. 
The current carrying capacities of 
Table 1 are based on a temperature 
of 86° F. 
Then—— 87 to 
105 to 
114 to 
123 to 
132 to 
If the maximum operating tem- 
perature is 140 degrees F., why is 
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NSURE CONTINUOUS SERVICE, 
LOW MAINTENANCE with 
P&S WIRING DEVICES... 


Pass & Seymour wiring devices are installed throughout the 








new St. Louis Park Senior High School. Here’s another example 
of the trend to P&S — where dependability and low maintenance 
costs are factors. Thousands of modern planners look to the 
proven performance of P&S products for institutions, hotels, 
stores, plants and offices. Wherever continuous electrical service 
is essential, you'll find Pass & Seymour devices. Make sure your 


plans include Pass & Seymour quality-made wiring devices. 


Send for catalog on Pass & Seymour's complete 
line of modern wiring devices, Dept. ECM-259 


PASS &€& SEYMOUR, 


SYRACUSE Oo, NEW 
60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski 
in Canada; Renfrew Electric Limited, Renfrew, Ontario 


MAKE THE COMPLETE JOB COMPLETELY P&S 
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Some of the P&S Devices 
featured in the new school 


ISAC! 
HEAVY DUTY 
SWITCH 
15 AMPS. 
120/277 V.. 





HEAVY DUTY 
SWITCH 
20 AMPS. 
120/277 V.. 
A.C. 








5252 
3-WIRE 
GROUNDING 
OUTLET 
15 AMPS. 
125 Vv. 





INC. 


Chicago 51, Ill. 











the last figure (0.41) based on 131 
degrees? For instance, what is the 
reduction factor for operating the 
above type T conductor at 135 de- 
grees? Realizing the fact that one 
should never use a Type T conduc- 
tor at that temperature, (Note 7, 
following Tables 1, 1a, 2, 2a) a type 
RH would probably be in order. But 
the question remains, as a strict in- 
terpretation of the code, wouldn't 
it seem that another percentage 
should be listed for operation be- 
tween 132 and 140 degrees? Then 
at 140 degrees and higher, the mul- 
tiplier would be zero.—R.C.M. 


A In order to clarify the ques- 
e tion, I have shown by illus- 
tration a curve which indicates how 
the current-carrying capacity of a 
No. 6 Type T conductor diminishes, 
from a maximum of 55 amps in a 
room temperature of 86 F, to zero 
amperes in a room temperature of 
140 F, the maximum temperature 
to which the conductor insulation 
may be subjected. 

It is quite evident from this 
curve that the rating established at 
131 F exceeds by 5 degrees the 
recommendation of Note No. 7 
which reads as follows: 

“If the room temperature is with- 
in 10 degrees C of the maximum al- 
lowable operating temperature of 
the insulation, it is desirable to use 
an insulation with a higher maxi- 
mum allowable operating tempera- 
ture; although insulation can be 
used in a room temperature ap- 
proaching its maximum allowable 
operating temperature limit if the 












current is reduced in accordance 
with the table of correction factors 
for different room temperatures.” 

In view of the foregoing, it ap- 
pears to me that the code never in- 
tended to recognize a derating fac- 
tor for a 140 F degree rated con- 
ductor to be used where the am- 
bient temperature exceeded 131 de- 
grees F. According to the curve, 
it would appear that a No. 6, Type 
T conductor operating in an am- 
bient of 135 F could only carry 
about 10 amps. To me, such an ap- 
plication appears impracticable 
since a No. 10 RH conductor with 
a maximum rating of 25 amps 
would have a current-carrying ca- 
pacity of 14.5 amps when used in 
a 140 F degree ambient tempera- 
ture. Insofar as the code is con- 
cerned, I believe the last clause of 
Note 7 indicates that the T conduc- 
tor under discussion cannot be used 
in an ambient which exceeds 131 
degrees F. 

The whole subject of maximum 
allowable operating temperature 
for various insulations and ambient 
temperatures is somewhat complex. 


Your question however draws at- 
tention to the 18 F degree gap 
which occurs between the ambient 
of 86 F and 104 F. In the case 
illustrated, there is a 10-amp differ- 
ence in the current-carrying ca- 
pacity of the conductor. Possibly 
some consideration should be given 
to establish a correction factor for 
a conductor operating in an am- 
bient temperature of 95 degrees F. 
—B.A.McD.—2/59/5 
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Wiring Stainless 
Steel Hood 


A contractor has made an 

® installation of vapor-proof 
lights on a kitchen range hood as 
shown by the illustration below. At 






A “Tee’ condulet, not accessible. 
Nipple 


CrouseHinds type VDA fixture. 


Cast metal dome. 


Section 
the present time, the fixture wires 
are spliced to the circuit wires 
within the “tee’’ condulet fitting. 
I have turned this down on the 
basis that the splice is not accessi- 
ble. The contractor now proposes to 
install longer circuit wires and 
make the splice to the fixture wires 
within the cast metal dome of the 
fixture. Can you tell me if this is 
acceptable, and also answer the fol- 
lowing specific question: 

It is required that the box called 
for by Section 3007 be accessible? 
—D.J.N. 





According to the provisions 

e of Section 3007, a box shall 

be installed at each outlet, switch 

or junction point of a conduit sys- 

tem of wiring. There are two ex- 

ceptions to this rule which are not 

applicable to the installation in 
question. 

Section 3717 of the code requires 
junction boxes to be so installed 
that the wiring contained in them 
may be rendered accessible without 
removing any part of the building, 
sidewalks or pavements. Since the 
code does not define a “junction 
box” a question immediately arises 
concerning the status of this rule 
with respect to an outlet box or fit- 
ting. Abbotts Code Handbook com- 
ments as follows: 

“As here used, the term junction 
box may be considered as a cov- 
ered box used at any point where 
it is necessary to tap a run of con- 
duit, tubing or cable and where the 
box is used for this purpose alone, 
and not as an outlet box.” 

Section 4149 requires fixtures to 
be so installed that the connection 
between the fixture conductors and 
the circuit conductors may be in- 
spected without requiring the dis- 
connection of any part of the wir- 
ing unless the fixture is connected 
by means of a plug and receptacle. 
This rule also provides that, “no 
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unnecessary splices or taps shall be 
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unnecessary splices or taps shall be 
made within or on a fixture.” 

Section 4150 prohibits the use of 
a fixture as a raceway for circuit 
conductors unless the fixtures meet 
the requirements for approved 
raceways. There is an exception 
which does not appear to be appli- 
cable to the case in question. 

According to the definition of ac- 
cessible (as applied to wiring 
methods) the condulet in question, 
which is required by Section 3007, 
is not involved since it is not per- 
manently closed in by the structure 
or finish of the building. Ordi- 
narily the splices in such boxes are 
accessible by removing a cover, a 
fixture canopy, a switch plate or a 
receptacle plate. We do however 
have occasions where access to 
terminal connections in outlet 
boxes may be made only by remov- 
ing the fixture itself. Such proce- 
dure is recognized by Section 
4179-b covering flush and recessed 
fixtures. Insofar as the code is 
concerned, it appears to me that 
there is no specific requirement for 
the wiring in an outlet box to be 
accessible, as definitely required for 
junction boxes under Section 3717. 
If such was intended it appears 
that an appropriate provision 
should appear under Article 370. 
The fact remains, however, that 
Section 4149, which only concerns 
the connection of the fixture con- 
ductors to the circuit conductors, 
requires such connection to be ac- 
cessible for inspection. If we con- 
sider the entire hood to be a fixture, 
it appears that this section would 
not apply to the connection of each 
individual lighting unit in the hood. 
I am inclined to believe however 
that this distorted concept of Sec- 
tion 4149 never was intended to 
apply to the application in ques- 
tion. If it was accepted, it would 
be necessary, in case of fault, to 
remove the steel hood to correct 
the condition, and I don’t believe 
anyone concerned would sponsor 
such procedure to clear a minor 
fault in the condulet or the conduit 
serving same. 

While the contractor’s proposal 
for making the fixture splices 
within the dome of the fixture may 
be questionable in view of the pro- 
visions of Section 4150, the fact re- 
mains that the inspector has the 
responsibility of deciding if the fix- 
ture in question may be used as a 
raceway for the circuit conductors. 
This procedure would make it pos- 
sible to inspect the fixture splices, 
and in case of fault, the circuit con- 
ductors could be removed and re- 
placed without disturbing the stain- 
less steel hood. On a 2-wire branch 








circuit, I believe there would be 
sufficient room to make the splice 
in the dome of the VDA fixture. 
While such action could be consid- 
ered in the case in question, I be- 
lieve it should be understood that 
you are not establishing a vrece- 
dent for future applications until 
the basis for such action is estab- 
lished with a background of au- 
thority —B.A.McD.—2/59/6 


Vent Pipe 
Hazardous Area 


Is an underground service of 

© RH conductors approved for 

a service station where the service 
emerges from the ground 15 ft from 
a tank vent pipe? Section 5120b2. 


—H.I. 


A The section you refer to de- 
e fines the Class I, Div. 2 area 
for a 20-ft horizontal distance all 
around the vent pipe up to a point 
of 18 ins. above ground or driveway 
level. It also states that all the 
electrical wiring and equipment in 
this same area but below ground 
or driveway level shall be classed 





3 sizes, maximum jaw openings, across flats 

as Class I, Div. 1 area. , No. 11, 1%"; No. 17,2"; No. 25, 3% 
Assuming in your case that the q 

service emerges from the below 

grade level into the open and then 


up the side of the building to a M s t % d & i 
point ‘aon the 18-in. ioe you aster 0 very ut an & Peas 


have your service in a Class I, Div. 


1 area (underground), then in a ‘ 
Class I, Div. 2 area (aboveground) x 
and finally in a non-hazardous area. . 


Section 5023, which is referred to 
in Section 5120c as governing, re- 
quires lead covered cables or other ex ren¢c 
types approved for the purpose. At 
present the other types approved . oa . 
are the special nylon jacketed types Wide-open fast-action multi-sided grip 
TW conductors. These nylon jack- 4 on every hex, square and flathead! 
eted Type TW conductors are now am 
being made by some 13 different 
cable manufacturers, 

In your case I would say that the 
Type RH conductors, unless they 
are lead covered, would not be ap- 
proved, since the major portion of 


Quick adjustment—stays to size... 
this new Hex Wrench goes on easily, 
won’t slip off—harder you pull, the 
tighter it grips . . . no more skinned 
knuckles or rounded nut shoulders! 
ie surviee nteme to be wieie ft Narrow jaw for close quarters. 
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As a point of passing interest I y guaranteed housing, comfort - grip 
would like to comment on another handle. Three sizes for *s’” to 2” 
problem in connection with this nuts. Make your work easier and 
vent pipe location. In many instal- “Got the RIFEID faster — buy new Ritaip Hex 
lations the upper end of the vent Wrenches at your Supply House! 
pipe, i.e., the open end at which 
point the real hazard exists, is at 
some elevated point above the gaso- 
line tank and very often even above 
the roof of the service station 
building. Electrical equipment and 
wiring are in many cases located THREADED PIPE... it’s Tight... it’s Best... Costs Less! 
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It tells quickly if the circuit is open or closed; 
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for a tester when the Knopp Voltage Tester 
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——_ 
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1307 66th Street Oakland 8, Calif. 
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Indicator 
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‘down to ground level. 





very close to these elevated vent 
pipes and are exposed to the vapor 
and fumes from these pipes. 

It is being considered to require 
that the Class I, Div. 2 classifica- 
tion be applied to the entire area 
from the upper end of the vent pipe 
However, 
instead of an area having a radius 
of 20 ft horizontally, the hazard 
would only be considered to exist 
for a distance of only 5 ft horizon- 
tally. In other words a vent pipe 
extending 25 ft into the air above 
grade level would in effect have a 
10-ft cylindrica] area, 25 ft high, 
classified as Class I, Div. 2 hazard- 
ous area.—B.Z.S.—2/59/7 


Marine Installations 


Q I have been doing some work 
© aboard ships. Are there any 
standards covering such installa- 
tions ?—B.E. 


A There are several guides that 
e may be used to assist you in 
making electrical installations on 
ships. First off I might state that 
in general all of these supplemental 
standards, specifications, recom- 
mended practices, etc., basically ac- 
cept the National Electrical Code as 
their primary standard. 

A very comprehensive study of 
this question has been made by the 
American Institute of Electrical 
Engineers through their Committee 
on Marine Transportation. This 
study was developed into an excel- 
lent report and published as 
“Recommended Practice for Elec- 
tric Installations on Shipboard”, 
AIEE No. 45. 

The U.S. Navy Department in its 
Bureau of Yards and Docks Speci- 
fications covers the necessary re- 
quirements for electrical installa- 
tions on all its crafts. 

It should be noted that many of 
the electrical fittings manufactured 
by such companies as the Appleton 
Co, Crouse-Hinds Co, Pyle National, 
etc., are acceptable for use on such 
installations. These are not neces- 
sarily labelled as being suitable for 
such use, but due to their particular 
acceptance as weather-resistant and 
weather-proof, many of them have 
been approved for shipboard instal- 
lation. 

Now as a further help, the Under- 
writers’ Laboratories, Inc., as of 
July 1, 1958 has begun the listing of 
“Marine Type Electric Lighting 
Fixtures”, A standard has been 
issued by them covering these “fix- 
tures”, and labelling service is avail- 
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able. These standards have been 
specifically approved by the USS. 
Coast Guard so that all boats com- 
ing within their jurisdiction may 
now be easily supplied with accept- 
able and approved lighting fixtures. 
The labels will show five types of 

fixtures, viz., 

1. “Inside type’’, 

2. “Inside Watertight type’, 

3. “Inside Recessed type’, 

4. “Inside Watertight Recessed 

type’’, and 

5. “Outside type”. — B.Z.S.- 
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Conductors in 
Multiple 


Section 3105 states that con- 

® ductors 1/0 and larger may 

be run in multiple. Where in the 
code does it definitely state that 


conductors smaller than 1/0 shall 
not be run in multiple ?-—R.C.M. 


A As far back as 1923, the 
e code has recognized the use 
of conductors in multiple. The 1923 
provision read as follows: 

“610-d. Conductors may be 
placed in multiple only by permis- 
sion of the inspection department.” 

The 1928 Code slightly changed 
the wording as follows: 

“612-d. Conductors may be placed 
in multiple only by permission of 
the authority enforcing the Code.” 

The 1937 Code re-edited this rule 
as follows: 

3007. “Conductors may be placed 
in multiple only by special permis- 
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ELECTRICAL EXHIBITS on display at 
Electrical Trade Show held during recent 
1958 annual convention of Florida Assn 
of Electrical Contractors in West Palm 
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Ed Etheridge, Jacksonville representative 
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Dandelake, Miller Elec. Co., Jacksonville; 
Virgil Beery, Pres., Radiant Electric Heat 
Co., Springeld, Ill.; and Mr. & Mrs. 
Howard L. Palmer, Palmer Electric Co., 
Orlando. Messrs. Dandelake and Palmer 
are both past-presidents of the FAEC 
group 
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sion, except as permitted in Sec- 
tion 3052.” This exception covered 
a condition where it would be im- 
practicable to run all conductors in 
one enclosure. It is similar to the 
provisions of Section 3018 of the 
1956 Code. 

The 1940 Code revised the rule 

to read as follows: 
“3008. Conductors may be placed in 
multiple only by special permission, 
except as permitted in Section 3052 
and 6205. Where conductors are 
placed in multiple the conductors 
shall be joined together, both me- 
chanically and electrically, at the 
terminals.” 

Section 6205 concerns elevators 
and recognizes the use of two or 
more No. 16 conductors in parallel 
in traveling cables and on the car 
for the purpose of serving lighting 
circuits. 

The 1946 version 
read as follows: 

“Section 3103. Conductors in 
sizes 1/0 to 500,000 cm, inclusive, 
may be run in multiple provided 
they are of the same length and have 
the same circular-mil area and type 
of insulation. Not more than three 
1/0, four No. 2/0 ner 5 Nos. 3/0 
to 500,000 cm conductors, inclusive, 
may be run in multiple. Except as 
herein provided, conductors shall 
be run in multiple only by special 
permission or as permitted by Sec- 
tion 6205. (Elevators). Where 
conductors are run in multiple, they 
shall be arranged and terminated 
at both ends in such a manner as 
to insure equal division of the total 
current between all conductors that 
are involved.” 

The 1953 version of the Code 
read as follows: 

“Section 3105—Conductors in 
sizes 1/0 to 500,000 cm, inclusive, 
may be run in multiple provided 
they are of the same length and 
have the same circular-mil area and 
type of insulation. Where conduc- 
tors are run in multiple, they shall 
be arranged to terminate at both 
ends in such a manner as to insure 
equal division of the total current 
between all conductors that are in- 
volved.” 

The 1956 
lows: 

“Conductors in sizes 1/0 and 
larger may be run in multiple pro- 
vided they are of the same length 
and have the same circular-mil area 
and type of insulation. Where con- 
ductors are run in multiple, they 
shall be arranged to terminate at 
both ends in such a manner to in- 
sure equal division of the total cur- 
rent between all conductors that 
are involved.” 

A summary of the foregoing his- 


of the Code 


version reads as fol- 
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NEW electrical device is shown to elec- 
trical contractor W. Alec Brinson (right), 
of St. Petersburg, Fla. by F. Gross, Sr., 
Biglin Associates, Coral Gables, while at- 
tending the Electrical Trade Show of the 
Florida Assn. of Electrical Contractors 
in West Palm Beach recently 


tory of this code rule indicates, 
during the period from 1923 to 
1946, that conductors (may) be 
placed in multiple (only) by special 
permission etc. This “may” rule, 
which indicates permission, is 
fortified by the word “only” which 
indicates that the use of multiple 
conductors is specifically limited to 
the conditions of use specified at 
that time. The 1946 through 1956 
version of the code deleted the word 
“only” which indicates to me that 
applications, other than stipulated 
may be recognized. This opinion 
appears to be verified by the fact 
that both the 1953 and 1956 edi- 
tions of the code no longer found 
it necessary to make an exception 
for elevators which, under Section 
6205-a-1 of the 1956 code, recog- 
nizes the use of multiple conductors 
in traveling cables which supply 
lighting to elevators. 

There is no code provision that 
I know of which says that a con- 
ductor smaller than 1/0 shall not 
be run in multiple. As a result, we 
have a rule which permits conduc- 
tors 1/0 and larger to be run in 
multiple but the status of conduc- 
tors smaller than 1/0 is not estab- 
lished. Under such circumstances, 
and in the absence of specific recog- 
nition under some other code sec- 
tion, it becomes the responsibility 
of the authority enforcing the code 
to interpret the rule, as outlined 
under the introduction to the code, 
b; ‘he paragraph covering enforce- 
mert. I believe that the limitation 
established by Section 3105 should 
be followed until some other section 
of the code sees fit to recognize the 
use of conductors in multiple 
smaller than 1/0 for some par- 
ticular application. — B.A.MeD. — 
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UNBREAKABLE VINYL 
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ROOM MAKE NEW GENERAL ELECTRIC 
SIZE O AND 1 MAGNETIC STARTERS 


EASY 10 


These radically different General Electric 
magnetic starters can practically pay for them- 
selves by saving you installation time and 
money. You save because of... 


STRAIGHT-THROUGH WIRING—AII line termi- 
nals are at the top and all load terminals are 
at the bottom of the G-E 100-Line magnetic 
starter. Straight-through wiring and new 
pressure-type terminals save you time because 
no wires need be bent or looped. All wiring 
can be done from the front—where it’s easy 
to see and easy to reach. 


32% MORE WIRING ROOM—The Size 0 and 1 
magnetic starters are smaller than previous 
forms, yet still leave you more room for wir- 
ing. And the wrap-around cover gives extra 
accessibility to the starter and terminals. To 
remove the enclosure cover, just press the 
spring-clip latch. 

YOU CAN GET FREE information on these 
starters by contacting your nearby G-E Appa- 
ratus Distributor, or—if you prefer—you can 
write to Section 733-48, General Electric 
Company, Schenectady, N. Y. Ask for Bulletin 
GED-3724. 


GENERAL @@ ELECTRIC 


FASTER INSTALLATION of G.E.’s_ 100-Line 
starters is possible with three-point keyhole 
mounting, new wrap-around enclosure cover. 


NEW FHP MANUAL STARTER, which is now 
available in key-operated forms, features an 
exclusive plug-in heater. (Ask for GEA-6358.) 





Conduit Fill 
Short Nipples 


With reference to the num- 

ber of conductors permitted 
in conduit by the various sections 
of the code, is there any exception 
made for short nipples extending 
from auxiliary gutters? I have par- 
ticular reference to when auxiliary 
gutters are used in conjunction 
with panelboards and other equip- 
ment. Section 3466-C states that 
conduit shall not contain more than 
nine conductors. Where a panel 
utilizes the auxiliary gutter for 
passage of branch circuit conduc- 
ors, the panelboard is very fre- 
quently connected to the gutter 
with a 2-in. nipple and more than 
nine conductors are run through 
this nipple even though the percent- 
age fill of the conduit does not pre- 
sent a hazardous condition. Is there 
any exception to this code require- 
ment in the case of nipples used in 
conjunction with an auxiliary gut- 
ter? It seems that most installations 
do have more than nine conductors 
through nipples as it seems it 
makes a neater appearance than if 
there were a number of nipples be- 
tween gutter and panel. Also in 
cases where there are less than 
nine conductors in a nipple, is de- 
rating of conductors necessary as 
required by Note 4 following Table 
2 A? It does not seem realistic to 
have to derate an entire circuit just 
because of the portion that passes 
through a short nipple; however, I 
cannot find any exception to the 
code. Here again, if derating is not 
wanted a large number of small size 
nipples would be required between 
gutter and panelboard which does 
not make a very neat installation. 
For example, consider a 42-breaker 
panel, Theoretically a maximum of 
84 conductors could be brought out 
from the panel if 2-wire circuits 
were used. If derating is not de- 
sired, 42 4-in conduits (No. 12 
wire) would be required. However 
this is cited only as an example; it 
can be seen how cumbersome in- 
stallations would be if compliance 
with this section were adhered to. 
As I cannot find any exceptions in 
the code, I am wondering if I have 
been violating the code by placing 
more than nine conductors in nip- 
ples.—F.D. 


According to the provisions 

e of Section 3466-c, one con- 
duit shall not contain more than 
nine conductors except as noted in 
Table 9 of Chapter 10. The excep- 
tions do not apply to the applica- 
tion under discussion. When there 
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are more than three conductors in 
a conduit the current-carrying ca- 
pacity of such conductors are de- 
rated as covered by Note 4 follow- 
ing Tables 1 through 2A of Chapter 
10. It is quite possible that the 
1959 edition of the code will recog- 
nize, for general use, more than 
nine conductors in a raceway, with 
appropriate current-carrying de- 
rating factors, on the basis of a 
40% fill. 

In the interests of clarification, 
I have shown in the illustration an 
example of the application pre- 
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20% fill 
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sented by your question. According 
to the provisions of Section 3745 
an auxiliary gutter shall not con- 
tain more than 30 conductors, and 
the C.S.A. of all contained conduc- 
tors shall not exceed 20% of the 
C.S.A, of the gutter. I mention this 
point since the example cited 
covers 84 conductors which is in 
violation of this section. This con- 
ductor limitation, on the basis of a 
8-phase, 4-wire wye system, would 
limit the number of overcurrent de- 
vices in the panelboard to 22, and 
in the case of a _ single-phase, 
3-wire system to 20. This statement 
is based on the assumption that all 
of the branch circuit conductors 
from the panelboard are installed 
in the gutter, and the feeder to the 
panelboard is in a separate race- 
way. 

The status of a short conduit nip- 
ple connecting various enclosures 
of a metallic raceway system of 
wiring has in the past been the 
source of controversy. Many years 
ago, a water pipe nipple could 
readily be obtained while manu- 
factured conduit nipples were 
searce. As a result, many elec- 
tricians resorted to the use of water 
pipe nipples. This practice, I be- 
lieve, has been discontinued due to 
the activity of the inspector. An- 
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other questionable procedure con- 
+ ” cerned the use of short conduit 

nipples which were filled to more 

0 r , | 9 9 rl p than 40% of their C.S.A. In sup- 
port of such procedure, it was con- 

tended that the 40% fill was based 


e e / 
on long runs of conduit with as 
s 8 8 many as four quarter bends be- 


tween outlet and outlet. As a re- 
sult, it was difficult to understand 
why a short conduit nipple should 
be subject to the same require- 
ments, and some inspectors were 
tolerant on this question even 
though the code made no excep- 
tions in this respect. 

Your question primarily concerns 
the derating of the current-carry- 
ing capacity of conductors when 
more than three are installed in a 
short conduit nipple. I am unable 
to find any code exception, or any 
official interpretation which would 
eliminate the application of derat- 
ing factors when short nipples are 
involved as described in your ques- 
tion. I do believe however, in the 
case shown by the illustration, that 
the heat generated in the panel will 
accumulate at the top of the panel 
and its flow through the nipple will 
be restricted in proportion to the 
number of conductors in the con- 
duit nipple. As a result there could 
be an excessive temperature, due 
to panelboard heat, which, when 

“ ° e u” added to the conductor heat, would 

uy of expose the conductors to a tempera- 

; ture in excess of their rating. It 

appears however, if the nipple was 

CHAN kOe 4 restricted to a 20% fill, the same 
NEL as the gutter, that some recogni- 

tion might be given to the installa- 
tion of as many as 30 conductors 
with no derating factors. Such 
@ This “mighty midget” is a natural for a tight grip on ht at eget 
small work in hard-to-get-at places. Only 4-1/2” long... A summary of the foregoing in- 
drop forged from high grade steel. Four exclusive Chan- dicates that the code does not recog- 


me ? i : nize the installation of more than 
nellock precision grooved jaw adjustments ...capacity to nine conductors in a conduit for 


1/2”. Skilled mechanics say it’s one of the handiest the a go oo, and when 

S . . : ‘ ' more than three conductors are in- 
pliers in their kits. You'll say so, too! stalled in the conduit the derating 
factors must be applied. In order 
to fully satisfy code requirements 


CHAMPION DeARMENT TOOL COMPANY - MEADVILLE, PA. I would suggest the elimination of 


the conduit nipple. and bring the 


ASK YOUR TOOL SUPPLIER FOR A CHANNELLOCK No. 424 Lt ae ee 
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Service Disconnecting 
Means 


sj Q I am writing to you for a 
: © clarification of an argument 
Be sure - s a genuine CHANNELLOCK on Section 2351-A of the National 


Electrical Code. Our city manager 
Look for the trademark on the handle sae ab ted to fellow the WHE tn 
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our wiring methods. We have a dis- 
cussion going on at the present time 
and your answer would straighten 
us out. In the new houses I have 
been installing QO12 circuit boxes 
in smaller houses and QO20M cir- 
cuit boxes in the larger houses. The 
QO20M has a 100-amp built-in main 
disconnect. The problem comes in 
installing the QO12 without a dis- 
connect. One of the meter men say 
I am violating the code by install- 
ing a 12-circuit box without a main 
disconnect switch, if I only put 
three or four single pole 115-volt 
circuits in it, and leave the rest of 
the box for future use. 

As I interpret the code I do not 
have to install a disconnect ahead 
of the single pole circuits until J 
have added the seventh circuit. Am 
I right or wrong? When the sev- 
enth circuit is added it will be a 
violation, if a disconnect is not in- 
stalled. 

He also contends that a 50-amp 
double-pole block serving an elec- 
tric range is two circuits. I say No, 
only one circuit. As I understand 
the NEC I could install one 220 dp 
circuit for an electric stove or one 
220 dp circuit for an electric dryer 
or one 220 dp circuit for a room air 
conditioner and three single pole 
115-volt circuits for the lighting 
and receptacles and still not violate 
the code concerning a disconnect 
means. The service here is 115/230- 
volt, 3-wire, the 220-volt dp circuits 


have the handle ties.—K.K. 
A It is difficult for me to un- 
e derstand the logic which 
prompts a contractor or builder to 
install service equipment that is de- 
signed to handle future loads, and 
not at the same time fully satisfy 
all service code provisions which 
are involved when such future loads 
are installed. I know from past field 
experience the adverse public rela- 
tions which occur when a property 
owner finds, after a year or two oc- 
cupancy in a new home, that he 
must renovate his service equip- 
ment, at a considerable expense, so 
that he may install some new ap- 
pliance, or a few more branch cir- 
cuits. Such adverse reaction has 
been a reflection on our wiring in- 
dustry, even though we may not be 
fully at fault. 

According to the provisions of 
Section 235l-a, the service discon- 
necting means shall be of a type 
approved for service equipment and 
for prevailing conditions. In order 
to satisfy Underwriters’ Labora- 
tories in this respect, the service 
equipment in question is required 
to have a UL label which indicates 
suitability of use as service equip- 
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ment. I am inclined to believe that 
the QO-12 circuit breaker panel- 
board, which contains 12 single pole 
circuit breakers, would not be la- 
beled. I realize however that when 
each set of two breakers are 
equipped with “handle ties” we 
would have six sets of disconnects 
which would satisfy the code, and 
possibly UL. I assume that this is 
not so in the case in question. If 
the panelboard in question carries 
the UL label, and “handle ties” are 
to be used, as above covered, there 
appears to be no code violation. If 
the panelboard is not labeled, it 
then becomes the responsibility of 
the local inspector to decide the 
suitability of use as service equip- 
ment. 

Insofar as a literal reading of 
Section 235l-a is concerned, I do 
not believe there is any code viola- 
tion when six single-pole breakers 
are installed, even though provi- 
sions are made for future circuits. 
The situation is similar to that 
which prevails when a 400-amp 
service switch is served with 200- 
amp conductors. You cannot criti- 
cize an installation on the basis of 
what may occur in the future. Such 
procedure, for the reasons previ- 
ously outlined, is highly undesira- 
ble in my opinion. Another factor 
to be considered concerns the fact 
that breakers larger than the ones 
originally installed may be readily 
substituted. Under such conditions 
a serious hazard could result when 
no main disconnect is installed. 

Insofar as the 50-amp double-pole 
block serving a 115-230-volt range 
is concerned, we have a 2-pole com- 
bination switch and fuse which, ac- 
cording to the third sentence of 
Section 235l-a, is recognized as a 
single disconnect. According to the 
fine print note following Section 
2371, “A set of fuses is all the fuses 
required to protect all of the un- 
grounded conductors of a circuit.” 
As a result, such a combination de- 
vice is considered to be one discon- 
nect and one set of fuses. I fully 
agree with your concept of these 
code rules.—B.A.McD.—2/59/11 


Overcurrent Protection 
—Conductors and 
Appliances 


Will you please refer to spe- 

© cific sections in the Code 
that pertain to the illustration 
shown here? The magnet switches 
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70 A-600 V 
Cir. breaker 


3¢%480V 


600 Volt magnetic switches, 
controlled by float switch, 
with proper heaters 

for immersion type heaters _ 


Why the heaters ? 
Where is proper fusing ? 


Current in each phase conductor 


contain heaters of a size that would 
normally be determined if the loads 
motors. I personaliy fail to 
see proper protection on the taps. 


R.C.M. 
A The first thing that appears 
e peculiar about the wiring 
diagram submitted is the fact that 
the total load served consists of 
three single-phase 3-kw, 480-volt 
heaters, connected over the 3-phase 
conductors. Such a load only draws 
10.8 amps over each phase con- 
ductor. Your diagram specifies a 
70-amp breaker and No. 4 conduc- 
tors, hence it appears that loads 
in addition to the immersion heat- 
ers are connected to the same cir- 
cuit. Since other factors may be 
involved, I hesitate to offer any 


were 


an” 


NEW FEATURES of office business ma- 
chine, developed to help electrical con- 
tractors reduce record keeping costs, are 
pointed out to Vincent Burkhardt 
(seated), Burkhardt Electric Co., West 
Palm Beach, by Ribert Sjostrom, area 
manager for National Cash Register Co., 
during Electrical Trade Show and annual 
convention of Florida Assn. of Electrical 
Contractors, held recently in West Palm 
Beach. 


Gutter 


480 
V 


Heaters 


6.25amps. 


No{2 No.42 


i 


3 Kw 3 Kw. 
480V 480 V. 480V 
625A ~_4 -—"” 6.258 
Immersion type heaters 

6.25 X 1.73 = 10.8 amps 


further comment on this point. 

It appears to me that the immer- 
sion heaters come within the scope 
of the definition of an appliance. 
As a result, they are subject to the 
code provisions of Article 422. Ref- 
erence to Section 4243 shows that 
the heaters are required to have 
overcurrent protection as specified 
for the various types of branch cir- 
cuits covered by Article 210. Ref- 
erence to Section 2126 indicates 
that an appliance of the type shown 
cannot be served by a branch cir- 
cuit rated at more than 30 amps. 
It therefore appears that this rule 
is violated. 

According to the provisions of 
Section 2404 “Thermal cutouts, 
thermal relays and other devices 
not designed to open short-circuits, 
shall not be used for protection of 
conductors against overcurrent due 
to short-circuits or grounds but 
may be used to protect motor 
branch circuit conductors from 
overload if protected in accordance 
with Section 4330.” Since the 
heaters involved with magnetic 
switches usually are not designed 
to protect conductors from short- 
circuits or grounds, this section of 
the code is violated. 

According to the provisions of 
Section 2403, conductors shall be 
protected in accordance with their 
current-carrying capacities, as 
given in Table 1, 1A, 2 and 2A of 
Chapter 10. There are several ex- 
ceptions to this fundamental rule, 
none of which appear to be con- 
cerned with the application in ques- 
tion. 

A summary of the foregoing in- 
dicates to me that the heaters 
shown should be served by a branch 
circuit rated not greater than 30 
amps, or overcurrent devices should 
be installed where the No. 10 taps 
are connected to the 70-amp feeder. 

B.A.McD.—2/59/12 
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in the News 





Los Angeles Conference 
Discusses Glare Losses 


In spite of constant advances in 
the technology of applied illumina- 
tion and in the design of lighting 
equipment, the maximum possible 
effectiveness of school and office 
lighting is being curtailed by 50% 
or more as a result of unscientific 
placement of fixtures and the re- 
sultant creation of reflected glare 
on working and reading surfaces. 

This pronouncement, based upon 
five years of extensive study by 
Dan M. Finch, professor and re- 
search engineer in the University 
of California’s Department of En- 
gineering at Berkeley, was empha- 
sized when a group of educators 
from the States and Canada, utility 
lighting consultants and members 
of the trade press convened in Los 
Angeies early last month. 

Professor Finch’s report was 
based upon laboratory research 
sponsored by the Illuminating En- 
gineering Research Institute, while 
practical analysis of his theoretical 
findings were suggested by Charles 
Gibson, Chief of the Bureau of 


School Planning for California, and 


by C. L. Crouch, IERI Secretary 
and Technical Director of the IES. 
Additional interpretations and 
clarifications were also submitted 
at the conference by Professor 
Everett M. Strong from Cornell 
University, Ithaca, N. Y., and by 
John M. Chorlton, Chairman of the 
Board of Education, Toronto, Can- 
ada. The presentation of substan- 
tiating data was effectively accom- 
plished through the use of slides, 
film clips, charts, blackboard 
sketches, mock-ups of typical light- 
ing installations and demonstra- 
tions of various fixture arrange- 
ments. 

In defining the scope of his work, 
Professor Finch explained that his 
assignment was to review changes 
in visibility occurring when typical 
schoolroom tasks are viewed under 
various lighting conditions that in- 
clude specular reflection compo- 
nents. Typical classroom seeing 
tasks which were considered in this 
analysis included samples of printed 
material on matte paper and on 
coated book stock as well as hand- 
writing in both ink and pencil on 
various types of paper. 

In these tests (of which several 
thousands were conducted, evalu- 
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ated and plotted on a series of 
graphs) visibility evaluations were 
limited to viewing angles which 
were 25 degrees to the normal. The 
tests proved that maximum glare 
with corresponding reductions in 
contrast and visibility occurred 
when the center of the specular 
light source was directly in front 
of the viewer and located so that 
the angle of reflection from the task 
area exactly equalled and opposed 
the viewing angle. Deleterious con- 
ditions progressively lessened as 
azimuths and inclinations of light 
rays deviated from these fixed 
positions. 

While this phenomena has been 
previously recognized, it has never 
before been evaluated. Now, how- 
ever, by using two different types 
of microphotometers to obtain 
brightness factors for minute areas 
of a task area, Professor Finch 
was able to subjectively equate con- 
trasts and resultant visibility val- 
ues under various lighting condi- 
tions. 

To obtain these data, typical 
schoolroom lighting conditions were 
created at the U. of C. engineering 
field station at Richmond, Calif., 
with various combinations of fluo- 
rescent and incandescent fixtures 
mounted at various angles to the 
normal reading position and sepa- 
rately controlled so that the bright- 


RESIDENTIAL LIGHTING market in 
Florida only is a $10 million annual mar- 
ket, based on sale of $100 worth of fix- 
tures per home, James R. Ward (stand- 
ing), president of Ward Electric, Inc., 
Bradenton, Fla., told members of the 
Florida Association of Electrical Con- 
tractors at their annual meeting in West 
Palm Beach recently. Seated is R. H. 
“Dick’’ Palmer, FAEC President during 
1958. 
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ness of each lamp could be sepa- 
rately increased or diminished, and 
each fixture could be masked to gov- 
ern the direction of its rays. Cir- 
cuiting was arranged so that light 
on the test area could be varied 
from 15 to 130 footcandles. Lumi- 
naires were also arranged so that 
top reflecting plates could vary 
light patterns from totally direct 
to generally diffuse. 

In discussing brightness con- 
cepts, Professor Finch explained 
that every surface will have an in- 
dividual pattern of brightness fac- 
tors depending upon the material, 
texture, special absorptance and re- 
flectance, also upon intangibles re- 
lated to gloss and sheen. In such 
patterns, brightness factors for 
specific sets of conditions are ob- 
tained by relating brightness of an 
area (measured in footlamberts) 
to general illumination (measured 
in fc). That is, the brightness fac- 
tor is a value by which illumina- 
tion normal to a surface is multi- 
plied in order to obtain brightness 
in a particular direction. 

Demonstrations performed at the 
Los Angeles conference showed how 
brightnesses of backgrounds and 
objects superimposed on those back- 
grounds may change excessively as 
the angle of light incidence changes 
in relation to a given viewing di- 
rection. These changes were so 
marked that in some instances con- 
trasts changed from positive to 
negative values due to specularly 
reflected light. 

In summarizing his remarks, 
Finch stated that a lighting system 
that develops a given contrast in a 
particular task will have a measure- 
able visibility associated with that 
contrast and that, if the lighting 
system is changed so that the con- 
trast is reduced, the visibility will 
also be reduced. It was further 
pointed out that the higher the il- 
lumination due to well distributed 
general lighting, the less will be the 
percentage contribution of the spec- 
ular components to the total il- 
lumination. 

This implied that if a general 
lighting system is installed to give 
a high value of illumination by 
using many individual sources or 
large area sources, the importance 
of a specularly reflected component 
becomes less and less. 

It was therefore concluded that 
at least 30 fe of minimum general 
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illumination from well distributed 
sources was essential to overcome 
the deleterious effects of specular 
components from individual light 
sources located in the specular re- 
gion of a reading-type visual task. 
And these deleterious effects of 
specularly reflected components 
may disappear almost completely 
when general illumination levels 
are raised to 50 fe or more, pro- 
vided care is exercised to prevent 
the corresponding increase in the 
specular components. 

In other words, a small high- 
brightness source at the angle of 
specular reflection can be tolerated 
so long as it produces only a small 
amount of illumination at the task. 
Or, stated conversely, the effect of 
the brightness of a fixed specular 
component increases as the total il- 
lumination on the work is reduced 
to lower levels. 

In commenting upon Professor 
Finch’s work, Mr. Gibson stated 
that such research was immeasur- 
ably valuable, although designers of 
school and office lighting systems 
had to consider general areas, gen- 
eral tasks and general viewing con- 
ditions rather than enjoy labora- 
tory conditions wherein a single 
person could maintain carefully po- 
sitioned viewing angles and light- 
ing placement. He also pointed out 
that conditions which are ideal for 
one student might create consider- 
able discomfort or visibility hard- 
ships for students at desks some- 
what removed from the ideal loca- 
tion. Moreover, he _ continued, 
school boards are generally faced 
with budgets that do not permit 
specifying what is admittedly best; 
therefore compromises are neces- 
sary to obtain reasonable results 
from reasonable investments. 

This thesis, he concluded, pointed 
to two general rules of application. 
First, by adopting luminous ceilings 
or semi-indirect lighting systems, 
lighting components that produce 
glare would be lessened in pro- 
portion to the overall illumination 
in the room. And, second, condi- 
tions of a seeing task could be im- 
proved by using low-gloss papers 
and writing instruments other than 
hard-carbon pencils. 

These general conclusions were 
likewise endorsed by C. L. Crouch, 
who stated that as much as 65% 
of the effectiveness of most school 
lighting installations is being lost 
because fixtures have been posi- 
tioned unscientifically, and that 
conditions could be improved mate- 
rially by avoiding bare lamps, 
placing diffusing shields beneath 
them to obtain better distribution 


TRIO OF SPEAKERS, opening the fall 
meeting schedule of the two-chapter, 
650-member Electrical Maintenance En- 
gineers Division of the Electric Associa- 
tion of Chicago, comprised: (L to R) 
George Albiez, president, Englewood 
Electric Supply Co.; Leo Witz, president, 
Continental Electrical Construction Co.; 
and C. B. Thorsen, president, Electric 
Association and district manager, Day- 
Brite Lighting, Inc. Subject: Services 
available to industry from electrical dis- 
tributors, electrical contractors, and the 
Electric Association. 


of light, promoting general rather 
than direct reflection conditions, 
and raising overall footcandle lev- 
els (in accordance with new IES 
recommendations based on the 
Blackwell report) so that individual 
sources of reflected glare are mini- 
mized in their overall relation to 
the whole. 

This conference emphasized the 
importance of research work being 
made possible through grants from 
the non-profit independent Illumi- 
nating Engineering Research Insti- 
tute, the same organization that 
sponsored the widely publicized 
8-year study of Dr. H. R. Blackwell 
at the University of Michigan. 

Other research projects now in 
progress under the same sponsor- 
ship include studies at Cornell Uni- 
versity, Ithaca, N. Y., being made 
by Robert C. Bradley to determine 
the effects of glare from luminous 
ceilings, illuminated walls and large 
windows; studies at the University 
of Texas at Austin being conducted 
by Dr. Harry Helson to compare 
color changes in daylight and un- 
der various artificial types of illu- 
mination; and studies at Pennsyl- 
vania State University at Univer- 
sity Park, where Charles March is 
finding that visibility through fog 
can be improved by 100% or more 
by providing highway and vehicle 
lighting as perpendicular to the 
driver’s line of sight as possible. 

This broad program of research 
is also considering such future 
projects as the determination of 
lighting requirements by  sub- 
normal eyes; a study of color re- 
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quirements for moving tasks; the 
determination of limits of bright- 
ness differences for the moving eye 
in rooms; the development of de- 
sign data for improved visibility 
through fog; the measurement of 
additional school and office tasks to 
influence recommended practices; 
plus many additional equally im- 
portant studies. 


Leasure Is NECA 
V.P. for Dist. 4 


Elmer E. Leasure, Jr., president, 
Monroe Electric Company, Chi- 
cago, has been elected a vice presi- 
dent of the National Electrical Con- 
tractors Association. He heads the 
Association’s District 4 embracing 
the four-state area of Illinois, In- 
diana, Michigan and Wisconsin. 

Mr. Leasure, widely recognized 
as an expert in labor relations, is 
completing ten consecutive years 
as president of the Electrical Con- 
tractors Association of City of 
Chicago—the local NECA Chapter. 
He has also served on various com- 
mittees of other well known indus- 
try organizations. 


Ferrari Heads 
Chicago EMSA Group 


Bernard Ferrari, Jr., Excel 
Electric Service, Chicago, is the 
new president of the Electric 
Motor and Service Association 
(Central District Chapter, NISA). 
Other officers elected to guide the 
association activities for the next 
year are: vice president—Sigmund 
Pluskota, Pluskota Electric Co.; 
secretary—W. J. Billings, Ebling 





NEW electrical construction products and 
their use in the expanding Florida build 
ing program were discussed by (I to r) 
Donald H. Nicol, Square D Co., Tampa, 
Max Booker, Booker Elec. Co., Lakeland, 
and W. T Southern Electric Co., 
Jacksonville. Occasion was the Electrical 
Trade Show and annual convention of 
the Florida Assn f Electrical Contrac 
tors, held recently in West Palm Beach 


Sarn S 
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The AMPROBE Jr. gives you so much 
more...not just a run-of-the-mill 
voltage tester but a precision-made 
instrument that measures voltage 
and current instantly and accu- 
rately without shutting down 
equipment. All this with one 
rugged and inexpensive pocket-size 
tool! And now...FOR THE 
FIRST TIME...at the request of 
utilities, industrial plants and other 
large-scale users of AMPROBES, 
the AMPROBE Jr. has gone 
SAFETY YELLOW to conform 
with standard safety practices. 


PICK THE AMPROBE YOU NEED! 
There’s an Amprobe for every job, 
every budget: from 10 amps and 
250 volts to 1200 amps and 600 volts 
AC; from $19.85 to $67.50. And 
with the Amprobe RS-3, you get a 
volt-amp-ohmmeter all in one 
pocket-sized, snap-around precision 
instrument. Every Amprobe comes 
with test leads; most with top grain 
cowhide leather case at no extra 
cost. See the complete Amprobe 
line at your jobber’s today. 








settle for an 
ordinary 
voltage tester? 








The ordinary 
Ask yourself these questions | AMPROBE | voltage 
Junior tester 
Does it measure current 
as well as voltage? YES NO 





Does it give you full 


visibility on a graduated YES NO 


reading scale? 





Does it fit conveniently 
in your pocket? YES YES 





Does it measure within YES NO 


3% accuracy? 





Does it come in a full 


line of models to meet YES NO 


different problems? 





Does it protect you YES YES 


against shorts and shocks? 








Does it balance !oads, 
locate grounds, determine YES NO 
motor overloads, check 

rating of circuit breakers? 

















Amprobe Jr. 


Snap-around volt-amp tester 


$1985 


PYRAMID INSTRUMENT CORP., Lynbrook, New York 
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Apartment House 
Telephone Systems 


. EASIEST OF ALL 
TO INSTALL 


All AUTH apartment telephones 
(plug-in type) make installation and 
maintenance easy. Wall boxes and 
receptacies are shipped to the job 
first. The electrician can then pull his 
wires and connect to the receptacies 
at any time he chooses. After that he 
only has to plug each factory-wired 
telephone into its receptacle, fasten 
the faceplate, and test. Simple, eco- 
nomical, fast! . . . and just as easy to 
maintain. Artistic design, too. 


VANDAL AND THEFTPROOF 
Both vestibule and apartment 
telephones are loudspeaking .. . no 
receivers or cords to be damaged or 
stolen. Receiver-type telephones are 
available for houses having service 
attendants, as well. 


WITH OR WITHOUT MAIL BOXES 
The vestibule telephone is availabie 
combined with new AUTH “LIFE-size” 
Apartment House Mail Boxes, U. S. 
approved. 


i 1 


Auth 


aD 


Dept. EC-2 34-20 45th St. 

Long Island City 1, N. Y. 

(-) Please send booklet on Apartment 
House Telephone Systems. 

Oj! a telephones. Have your salesman 
call. 


Name 
Business 
Address 
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Electric Company, Inc 





JOB PROGRESS is one responsibility of 
M. L. “Bud’’ Hayes, project electrical 
superintendent for The Keating Company 
of Des Moines, lowa. Bud’s latest proj- 
ect is Maytag’s new multi-million dollar 
office building in Newton, lowa, in which 
the electrical system was specifically de- 
signed for modular office flexibility. 


Electric Company. H. W. Reeve, In- 
land Industrial Electric Service, 
was re-elected treasurer for an- 
other term. 

Members serving as association 
directors are: as Sievert, 
Sievert Electric Co.; . Kaska, 
Chicago Electric Co.; _ 7 Lewus, 
Lewus Electric Co.; W alter Lucke, 
Condo Electric Co.; Jay Almerico, 
Avena Motors; Elmer Jandt, C & H 
Electric Co.; Thomas Callaghan, 
Bowers & Clark; and Abe Marcus, 
Ther Electric & Machine Works. 


Engineers Urge 
Fee Formula for 
Public Construction 


A resolution passed at the 34th 
annual meeting of the New York 
Association of Consulting Engi- 
neers urged the city to adopt the 
same fee formula for its construc- 
tion as prevails in regular engi- 
neering practice. A fees committee 
of the association reported that 
“progress has been slow and in 
large part disappointing” in its 
efforts “to improve engineering 
fees for projects of the City of New 
York, in particular public schools”. 

The resolution stated, “An ade- 
quate fee for engineering services 
should be based on an amount equal 
to two and one-half times the net 
time card costs of the design staff 
engaged on the work. This formula 
is a well established one, is widely 
used in our private practice and 
has found a fairly general accept- 
ance all over the country.” 


In arriving at the recommenda- 
tion, the committee said they “had 
obtained actual data from members 
as to drafting costs on both struc- 
tural and mechanical projects for 
all types of public buildings”. The 
data showed actual fees received 
and compared them with an ade- 
quate fee, based on 24 times draft- 
ing costs. 

“Results for schools showed a 
rather remarkable uniformity. The 
figures for public works jobs pre- 
sented no particular pattern, but 
proved quite clearly that public 
works fees are hopelessly inade- 
quate.” 

The committee also reported they 
had conferred with the national 
associations of architects, civil engi- 
neers and others, and found that 
the fee schedules of those groups 
ranged from a multiplier of two 
and two-tenths for very large jobs 
to three for smaller jobs. 

The NYACE includes the leading 
electrical engineers in New York 
City. Its members are largely re- 
sponsible for the engineering de- 
sign that goes into the major build- 
ing construction in the city. 


IES Chapters 
Now Number 84 


The Illuminating Engineering So- 
ciety christened another baby last 
December when Arrowhead Chap- 
ter, San Bernardino, Calif., received 
its official charter from regional 
vice president Jim Barnes and 
thereby became the 84th member of 
the IES family. 

Presentation of a gavel to Gor- 
don Burgess, the incoming chap- 
ter’s first chairman, likewise was 
a highlight of the occasion, for 
the presentation was made by Ir- 
win McMath who, as chairman 
of the September-chartered Yosem- 
ite Chapter, Fresno, represented 
another “infant” in the Society’s 
clan. Completing the business of 
launching the new group, new offi- 
cers were formally installed. In 
addition to chairman Burgess, offi- 
cers included Jack Adams, vice- 
president; William F. Ritter, Jr., 
secretary-treasurer; C. G. Dahl- 
gren, Dr. John Gorham, Ken Mat- 
suoka and Clyde Soden, managers. 

Following the business portion of 
the meeting, J. S. Hamel, consult- 
ing engineer and member of the 
Board of Managers of the Southern 
California Section, presented an il- 
lustrated talk on “Illumination 
Highlights at the Brussels World 
Fair” which he personally inspected 
last August. 
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National Lighting 
Show To Be Held 


The Second National Lighting 
Exposition will be held at New 
York’s Coliseum March 1-4, and all 
signs point to a record attendance 
of more than 20,000 from the light- 
ing industry and its related fields. 
This Exposition, a privately spon- 
sored affair, will feature a two-part 
program again this year similar to 
that used at the first Exposition 
held a year ago. 

One attraction will be a four-day 
trade show, in which over 200 light- 
ing equipment manufacturers, rep- 
resenting a complete cross-section 
of the lighting industry, will dis- 
play their new and modern products 
and designs, including many new 
products not previously announced 
or shown. This part of the program 
opens on Sunday, March 1, at 12:30 
PM when, George J. Taylor, presi- 
dent of the Illuminating Engineer- 
ing Society, opens the Exposition 
with a keynote address. 

Of equal interest will be the sec- 
ond part of the program, which 
consists of twelve scheduled panel 
discussions centered around the 
show’s theme, ‘“‘New Dimensions for 
the Footcandle”. Taking part in 
these symposiums will be forty na- 
tionally known authorities repre- 
senting all facets of the lighting 
industry. Symposiums begin at 
10:00 AM daily, and run to 3:00 
PM, on March 2nd, 3rd and 4th. 
Exhibits will be open from 12:30 
PM to 8:00 PM on Sunday, March 
1, and from 3:00 PM to 10:30 PM 
on the following days. 

Title for the opening Symposium 
will be “Where Are We Going In 


NEW OFFICERS of Central Chapter, Elec 
trical Maintenance Engineers of Chicago 
are: (L to R) vice chairman E. T. Rud- 
man (Revere Copper & Brass, Inc.); and 
chairman H. D. Manship of Central Soya 
Co., Inc., Chicago. 
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TWO-WING 
SPRING TYPE 


FINE QUALITY and SKILLFUL WORK- 
MANSHIP are the distinguishing fea- 
tures of Arro Toggle Bolts. 


This well made toggle bolt makes fast- 
ening to tile, plaster, wall board, or any 
type of hollow construction, quick and 
sure. Its lively spring, when released, 
spreads the steel wings into open position 
—tightening develops maximum holding 


power. 


Used extensively by electricians, plumbers, 


decorators, maintenance 


men, sign men 


and many other tradesmen. 


SCREW HEAD a 


+e. 


& 


TUMBLEHEAD 
GRAVITY TYPE 
Falls into open position 
to fasten work securely 
against hollow walls. 


RIVETED HEAD 
STUD BOLT TYPE 
Falls into open po- 
sition by gravity. 


THE EWARROS> LINE OF MASONRY 
ANCHORING AND DRILLING DEVICES 


cia) 


A-C-E EXPANSION SHIELD 
eg 


O-E EXPANSION SHIELD 
By 


HOLD-IT EXPANSION SHIELD 


Gee! 


DOUBLE EXPANSION SHIELD 


LAG SCREW EXPANSION SHIELD @ \ 


m= fe 


TWO WING TOGGLE BOLT 


-_ TUMBLE TYPE 


’ 


~ TOGGLE BOLT 


See your industrial, 


dona y) 


MACHINE SCREW ANCHOR 


i <a Se 


EXPANDER HAMMERLESS SETTING FOOL 


—— 
hy ly, 


MAL-LEAD BOLT ANCHOR 


> 
STUD BOLT ANCHOR 
{= 


SPIRAL-DRIVE NAIL ANCHOR 


ay oe 
Oo} , —* 
5 


LEAD SCREW ANCHOR 


— 


JUTE PLUG 


hardware or electrical supplier 


ARRO EXPANSION BOLT COMPANY 


DEPARTMENT D, P. O. BOX 388, MARION, OHIO 
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ARRO-CORE MASONRY DRILL 
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ARROFIUTE CARBIDE MASONRY DRILL 
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FOUR-FLUTE HAND STAR DRILL 


ES 


FOUR-FLUTE DRILL POINT 


SS 


TWIST DRILL POINT 


BBERGRIP ORILL POINT ¢ 
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LITTLE MAJOR TURNBUCKLE 





TIME 
CONTROL 


bee « 


SYSTEMS by 
Phi 8 


OFFER... 


@ LOWER INSTALLED COST 
@ LOWER MAINTENANCECOST 
@ MAXIMUM RELIABILITY 
@ EASY PROGRAM SETTING 
@ U. L. APPROVAL 


For schools, hospitals or industrial 
plants investigate Cincinnati Time 
Equipment available in Wired Syn- 
chronous or Impulse Systems. 62 
years’ experience guarantees you 
the ultimate in fine equipment. 


Write today for your free copies of 
“Technical Topics’’—covering time 
systems and their operation. 


Cincinnati SYSTEMS 


ion of The 


. . ° 


TIME RECORDER COMPANY 


CINCINNATI 14, OHIO 
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Lighting’. Moderator for this panel 
will be C. M. Cutler, Lamp Depart- 
ment, General Electric Co., and 
panelists will be Abe H. Feder, 
lighting consultant, Dr. Samuel G. 
Hibben, past-president of IES, and 
J. Gordon Carr, architect. Other 
Symposium subjects will include: 
Office Lighting; Street and High- 
way Lighting; Light and Archi- 
tecture; Institutional Lighting; 
Lighting for Selling and Color; 
Polarization—Its Relation to Light- 
ing; New Ideas and New Tech- 
niques in Residential Lighting; In- 
dustrial Plant Lighting; Outdoor 
and Recreational Lighting; and 
Theatre and Television Lighting. 


NISA News 

New national headquarters were 
opened in February by NISA at 
7730 Carondelet Avenue, St. Louis 
5, Mo. “Additional space for our 
various departments as well as a 
more convenient location will en- 
able the national staff to serve the 
electric motor, generator and trans- 
former industry more efficiently,” 
executive vice-president Joseph M. 
Harrington said. 

io . ae - 

NISA’s Mid-South Chapter will 
hold its spring meeting in Mobile, 
Ala., at Holiday Inn Motel on Dau- 
phin Island March 13-14. Tom Rus- 
sell, of Russell Electric Co., Mobile, 
is in charge of arrangements. The 
spring meeting is for foremen and 
supervisory personnel. 

. e eo - 

Mrs. Carl I. Schaeffer, wife of 
the owner of the C. I. Schaeffer 
Electric Co., St. Louis, was named 
a Woman of Achievement for 1958 
by the St. Louis Globe-Democrat. 
Mrs. Schaffer and her husband have 
16 children, including a son, Gerry, 
who is president of the Greater 
St. Louis Chapter of NISA. 

. o _ + 

Gertrude Kiemle, sister of the 
founder of The Fred W. Kiemle Co., 
of Toledo, Ohio, retired recently 
after serving as secretary to the 
general manager of the company 
for 20 years. She was honored dur- 
ing the firm’s Christmas party and 
given a diamond wrist watch to 
commemorate the occasion. 

. . . * 

: Stewart, of S. J. Stewart 
(Electric), New Orleans, and 
Charles W. Hiers, of New Orleans 
Armature Works, were honored re- 
cently by their city’s chamber of 
commerce for their efforts in behalf 
of the 1958 NISA Jubilee Celebra- 
tion last May. 
— o 7 
annual 


Ss. J. 


_ 
The first New Year’s 


EME CERTIFICATE is presented by 
Charles Truckenbrodt of G.M.‘s Electro- 
motive Division to Clarence Frederickson 
left) of Corn Products Refining Co., Chi- 
cago, in recognition of his term as chair- 
man of the Central Chapter, Electrical 
Maintenance Engineers of Chicago. 


Party was held on January 17 by 
Western Michigan Chapter, in 
Grand Rapids, Mich. 

* e . es 

Puget Sound Chapter met on 
January 6 at Benjamin Franklin 
Hotel, Seattle, Wash., for a round- 
table discussion on “relations with 
the buying public.” 

s « oo . 

Albert S. Barnes of the Bell Tele- 
phone Co. of Pennsylvania was 
guest speaker at the January 14 
meeting of Quaker City Chapter, 
speaking on the topic, “The Mighty 
Midget,” the transistor. 

° . . . 

A tour of Canada Wire and Cable 
Co.’s Simcoe, Ont., plant high- 
lighted the November meeting of 
Ontario Chapter. 

- a - 

Robert Starkle of General Elec- 
tric Co., Fort Wayne, Ind., dis- 
cussed future production of frac- 
tional horsepower motors at the 
Birmingham, Ala., meeting of Mid- 
South Chapter. 

s . * 

Metropolitan Miami members of 
NISA convened December 17 at 
Clifford’s Restaurant to hear J. 
Arthur Turner Jr., of Tampa 
(Florida) Armature Works, na- 
tional secretary of NISA. 

s - e a 

George K. McKeowan of MQN 
Electric Service, Mentor, Ohio was 
elected president of Greater Cleve- 
land Chapter at a meeting Novem- 
ber 17 at Cleveland Engineering 
Society. E. D. Jolley Jr., Electrical 
& Mechanical Service Co., Elyria, 
Ohio was chosen vice-president; 
Don Fowler, Reserve Electric Co., 
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Cleveland, was elected secretary; 
and Lee Ruppersberg, also of the 
Reserve company, treasurer. 

* e o e 

NISA’s new exhibit was unveiled 
at the Plant Maintenance & Engi- 
neering Show in Cleveland January 
26-29 at Public Auditorium. The 
new portable booth features large 
cutouts of a transformer and stator 
plus eight black and white and 
twelve color photographs of actual 
shop scenes. A map with a flashing 
background indicates the approxi- 
mate areas served by the 1600 
NISA members, located in all 49 
states, Canada and Mexico. 

- . . 

Bernard Ferrari of Excel Elec- 
tric Service was elected president 
of Chicago Chapter at a meeting 
January 9. Other officers are: vice- 
president, Sigmund Pluskota, Plus- 
kota Electric Co.; secretary, W. J. 
Billings, Ebling Electric Co.; treas- 
urer, H. W. Reeve. Directors in- 
clude Clarence Sievert, Sievert Elec- 
tric Co., W. L. Kaska, Chicago 
Electric Co.; A. J. Lewus, Lewus 
Electric Co.; Walter Lucke, Condo 
Electric; Jay Almerico, Avena 
Motors; Elmer Jandt, C&H Elec- 
tric; Thomas Callaghan, Bowers & 
Clark; and Abe Marcus, Ther Elec- 
tric & Machine Works. 

e * . a 

Yankee Silversmith Restaurant 
was the site of the November 6 
meeting of Connecticut Chapter, 
convening in Hartford. The group 
held its annual Christmas party 
December 6 at Colonial House. 

e . o ae 
Great Lakes Chapter’s Christmas 


KEY MAN in the large motor and equip- 
ment repair department of Electrical En- 
gineering & Equipment Co., Des Moines, 
lowa, is shop. superintendent James 
Bailey. With an eye to better customer 
service, he’s constantly searching for 
more efficient shop techniques and en- 
courages his mechanics to think along 
those lines. 
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SHURE-SET 


here’s fastening versatility you 


have never experienced before 


Time- and money 

conscious electrical 
contractors everywhere are 
using Shure-Set on countless 
light-fastening jobs. Requiring 
no cartridge, this unique 

tool makes every 

hammer stroke more effective 
... permanently sets ‘‘job-fitted”’ 
threaded studs, drive pins 

or wire loops into concrete, 
light steel or masonry 

faster and easier. A wide 
variety of fasteners makes the 
toughest fastening job easy 
with Shure-Set. 


Forget drilling, filling, 
plugging, expansion bolts, 
concrete nails — Shure-Set 

eliminates them and gives a 
better fastening, too! 

Find Shure-Set under ‘‘Tools”’ 
in the Yellow Pages — 

call and find out how Shure-Set 
will fit into your operation. 


er 


we 


Dyalimatelicl-lanie)a-¢-lalel-ise| 


¢-1el-lamaal-t-lolala melsiit-) 


In addition to hammer-in Shure-Set, the versatile Ramset Fastening 
System includes Ramset powder-actuated too/s for heavy-duty 
fastening, and Ringblaster heavy-duty kiln gun. 


ATH 
ary uM 'Rs 


~~ ° 
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t Shure-Set’; 
%, a 


c ¢ 
4t conP? 


WINCHESTER-WESTERN DIVISION 
12169-B BEREA ROAD - 


Ramset Fastening System 
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Now...Onan 


Electric Plants 
up to 200KW! 


GASOLINE: to 150 KW 
DIESELS: to 200 KW 


Equipped with new 
Magneciter* Generator 


Now you can have Onan engineering 
and Onan dependability in high-capac- 
ity plants, too! In gasoline-powered 
models, 100, 125, and 150KW sizes 
have been added. New diesel models 
start with 1OKW and include 15, 25, 
35, 50, 60, 75, 100, 125, 150, 175 and 
200KW capacities. All standard volt- 
ages are available. 

All models are powered by heavy- 
duty industrial engines matched to the 
power requirements of the generator. 
Custom modifications to meet partic- 
ular needs add to the versatility of the 
new Onan line. Automatic controls for 
standby installations are available for 
each model. Magneciter generator is 
standard equipment on units of 1OOKW 
and larger. 


Magneciter gives these advantages 
@ Simplicity — Eliminates hundreds of connections, the 
commutotor and brush rig. 


@ Constant voltage— Voltage dip is less than 20% with 
motor starting load. Two-second recovery. 


@ Lighter weight, more compact— Plants are shorter by 
@ foot or more, lighter in weight. 


@ Less maintenance, easier servicing — Static exciter 
and regulator are externally mounted, easily accessible. 
*Onan alternator with static excitation and static 
voltage regulation 
Write for specification kit! 

Onan builds electric plants from 500 watts to 1 SOK W, gaso- 
line-powered; 3,000 watts to 200 KW, diesel-powered, 


D.W.ONAN & SONS, INC. 


2695 University Ave. S.E., Minneapolis 14, Minn. 





Party was held December 11 at 
Hawthorne Country Club near De- 
troit. 

. . — 

Another Christmas party that at- 
tracted a big throng was the one 
held by Los Angeles Chapter on 
December 9 at Michael’s Restau- 
rant. 

. . . a 

Al Ekdall of Insulation & Wires 
Inc. was guest speaker at the 
Northern California meeting in 
Sacramento on October 17. He dis- 
cussed magnet wire and improve- 
ments in insulation. 

s s . 7 

A meeting of Ontario Chapter 
was held on January 22 in Toronto 
at Lord Simcoe Hotel. 

- J . « 

The annual spring technical meet- 
ing of Southeastern Chapter will be 
April 10-11 at Robert Myers Hotel, 
Jacksonville, Fla. 

= . 7 * 

A meeting of the International 
Convention Committee of NISA was 
held last month in Montreal, P. Q., 
site of the event May 17-20. General 
chairman D. D. Bishop, Montreal 
Armature Works; national vice- 
president H. C. Blenkhorn, of 
Blenkhorn & Sawle Ltd., St. Catha- 
rines, Ontario; exhibits chairman 
Paul Barbeau of Montreal Arma- 
ture Works; entertainment chair- 
man, Jean Clermont, of Leduc 
Electric Co., Montreal; program 
chairman C, J. Ainsworth, of Ains- 
worth Electric Co., Toronto, On- 
tario;NISA executive vice-presi- 
dent Joseph M. Harrington; and 
NISA News editor Horace B. Barks 
attended. 


H. E. Bayley Re-elected 
President Puget 
Sound Chapter 


Howard E. Bayley, Industrial 
Electric Co., has been re-elected to 
his second term as president of the 
Puget Sound chapter, NECA, for 
1959. Before becoming president 
last year, he had served as governor 
in 1957. 

The new vice president of the 
chapter is Kernan Dennis, presi- 
dent of the Northwest Electric Co. 
Oscar Olson of Salmon Bay Electric 
is serving his second year of a 
three-year term as chapter gov- 
ernor, 

Donald W. Close, Irving Chap- 
man, Lloyd Larsen, Frank Holert, 
Charles Meagher and Ken Hills 
were elected to the board of direc- 
tors. 


7) 

NEW OFFICERS of Florida Association of 
Electrical Contractors for 1959 were 
elected and installed at the October 
FAEC annual convention in West Palm 
Beach. They are (I to r) Wallace Orn- 
berg, Curry Electric Co., Orlando—Secre- 
tary-Treasurer; C. Wesley Olson, Jr., 
(with gavel), Olson Electric Co., Daytona 
Beach—President; R. H. (Dick) Palmer, 
Jr., Palmer Electric Co., Lake Worth— 
Past (1958) President; James R. Ward, 
Ward Electric Co., Bradenton—Ist Vice 
President; and (not in picture) John E. 
Gabrio, St. Petersburg—2nd Vice Presi- 
dent. King size gave! was presented to 
President Olson by retiring President 
Dick Palmer during installation of new 
officers. 


Commercial Wiring 
Promotion Available 


The National Wiring Bureau, as 
part of its commercial wiring pro- 
gram, has prepared a booklet cover- 
ing all of the many ways electricity 
can help merchants and owners of 
commercial enterprises to increase 
sales and profits. Titled “The Big 
Difference Is PLANNED PROFIT 
POWER,” this promotion piece 
should have a place in the sales 
program of every utility, distribu- 
tor and contractor interested in cul- 
tivating this market. 

The booklet uses illustrations, 
testimonials, and before-and-after 
case histories from many different 
types of business to prove that elec- 
trical modernization pays. It intro- 
duces wiring as the key element in 
any modcrnization. It concludes 
with specific applications of wiring 
materials and a self-analysis check 
list. 

“The Big Difference . . .” will 
help power salesmen to illustrate 
how improved electrical facilities 
will attract more customers and 
serve them better, quicker and at 
lower cost. It will help contractors 
and distributor salesmen visualize, 
for their customers, the possibilities 
of similar improvements in their 
own businesses. 

It can be used as a “show-piece” 

—or reference item in personal 
calls. It can be used as a hand-out 
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piece at meetings, trade shows, dis- 
plays, or over-the-counter. 

Offered in advertising, “The Big 
Difference .. .” can be a source of 
prospect leads, as well as pre-selling 
the recipient. The National Wiring 
Bureau plans to use it in just this 
way, throughout 1959, in national 
advertising—forwarding the leads 
to you for follow-up. NWB suggests 
that you supplement this advertis- 
ing with similar insertions in local 
trade journals. 

Quantities of “The Big Differ- 
ence ...” can be ordered from the 
National Wiring Bureau, 155 East 
44th St., New York 17, N. Y. Ask 
for Catalog No. CB-100. Prices: 22 
cents each for the first 100, 20 cents 
each for additional copies, forward- 
ing charges extra. 

Mats of the initial national ad 
introducing the booklet, coarse- 
screened for newsprint, are avail- 
able at 50 cents apiece; electro- 
types for magazine insertions are 
available at $10.00. Reproducibles 
of the ad, for offset printing, are 
free on request. 

The National Wiring Bureau also 
has folders which can be used with 
“The Big Difference . . .” to build 
direct mail campaigns for many 
different businesses. 


J. ©. Boydston 


Named President 


John C. Boydston has been named 
president of the Central New Mex- 
ico chapter, NECA, at Albuquerque. 
Other new officers are J. H. Boone, 
vice president; James J. Watson, 
treasurer, and John N. Yearout, 
member of the board of governors. 


ENTERPRISING motor shop operator 
G. L. Wagner, Wagner Electric Co., Ft. 
Wayne, Ind., with adapter bracket and 
ring he developed and marketed to per- 
mit use of NEMA motors on a 
specific type of hot air furnace circulat- 
ing fan and well pump equipped with 
special mounting features. 


standard 
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WEBER SHOWCASE AND FIXTURE CO., INC., 
largest manufacturer of refrigerated 
display cases and market equipment 
in the west, required an extremely 
flexible electrical cord for a new 
reach-in refrigerated dairy and bev- 
erage case. 

The cord is twisted and flexed 
through a 100° angle each time the 
door is opened. Again, each time it 
is closed 

Specifications called for a piece of 
#18, 3 conductor, type SJO cord that 
would withstand 50,000 cycles. 

A piece of Bronco 66 Certified 
Type SJO, procured from stock, was 
placed in the electrically driven test 
mechanism. 

The Bronco 66 Certified cord was 
flexed through 150,000 cycles! — 300, 
000 bends and twists! —three times 
more than the specifications called 
for! The test was discontinued. No 
failure, no apparent damage to con- 
ductors or jacket; the wire still oper 
ated perfectly. No OTHER CORD TESTED 
CAME EVEN CLOSE TO THIs! 


WESTERN INSULATED WIRE CO. 





ite laliiare, 
design 
by 








Cast Aluminum Quality 


mcPhilben’s 32-88 square ceiling unit is 
UL-approved for two 100 watt lamps. Its 
clean, modern lines, combined with 
maintenance-free operation, make it the ideal 
choice for institutions and industry: 
corridors, lobbies and lavatories. 


The 32-88's face plate is of solid cast 
aluminum with a gleaming satin finish. 
Corrosion resisting construction features a 
reinforced and insulated back plate of 
zinc-clad bonderized steel. The cast carrara 
giass bow! swings to one side for easy 
cleaning. Available with mcPhiiben’s exclusive 
one-piece cast aluminum hinged guard. Also 
in vaportight 43-88 series. 


Ask your nearby mcPhilben representative for 
full details. See our insert in Sweet's file 
32a/mce or write for data sheet. 


‘aaleod adalilel-je) 











TRIO of Ornbergs at recent annual con- 
vention of Florida Assn. of Electrical Con- 
tractors in West Palm Beach are (I to r) 
Gust, Axel and Wallace—father, son and 
grandson. Axel and Wallace own and 
operate Curry Electric Co., Orlando, Fla. 


REA Interest Rates 
Under Scrutiny 


One of the Eisenhower Admin- 
istration’s economy proposals, in- 
cluded in its $77 billion balanced 
budget for fiscal 1960, includes a 
plan to raise the interest rate 
charged on loans made by the Rural 
Electrification Administration to 
its 986 rural electric co-operatives. 
The current interest rate is 2%, 
which was fixed by law in 1944, 
whereas the U. S. Treasury Depart- 
ment has recently had to pay 4% 
and more in its borrowings of long- 
term money. Also, the Administra- 
tion wants to require REA co-ops 
to borrow at least part of their ex- 
panding money needs from sources 
outside the Government. 

Currently about one-half of REA 
electric power goes to industries, 
communities, or non-farm families, 
according to Budget Director 
Maurice Stans, and three out of 
four new users being added to REA 
co-op lines are now non-farm users. 
The REA was set up originally in 
1935, by an executive order of Pres- 
ident Roosevelt, to help provide cen- 
tral-station electric service for peo- 
ple in rural areas who did not have 
this service available. At that time, 
only 11% of the nation’s farms 
were connected to central-station 
power systems. About 95% of the 
farms today are electrified, due 
primarily to expansion of electric 
service facilities by private electric 
utility companies. 

A permanent program for lend- 
ing money to rural electrical firms 
was established by Congress in 
1936. In that year REA approved 
loans of nearly $7 million to 29 
borrowers. A total of $215 million 
was approved for electrical co-op 
loans during 1958. 

Through the years since 1936, to 


date, REA has loaned $3.3 billion 
to electric co-op systems, and has 
earmarked $500 million more. Cur- 
rent loans are for financing con- 
struction of electric lines carrying 
electric power supplied primarily 
by private electric utility firms. In 
1958, REA-financed co-ops sold 21.7 
billion kwhrs of electric power to 
nearly 4.6 million customers; about 
one-half of this power was for in- 
dustries, and non-farm families. 

REA’s future money _ require- 
ments are headed up sharply. Over 
the next 20 years, REA officials pre- 
dict, electric co-ops may need $12 
billion worth of power lines, sub- 
stations, generators and office build- 
ings to handle the power load. At 
that rate, annual loans by REA 
could total $1 billion by 1978. These 
co-ops pay no taxes at all, and the 
Government now foots the bill for 
its own cost of borrowed money in 
excess of 2%. In order to correct 
these inequities, the Administra- 
tion and Budget Bureau seek to 
transfer more financial responsi- 
bility to the REA co-ops, and De- 
partment of Agriculture and REA 
officials are going along. The co-ops 
are healthy, going business con- 
cerns, these officials maintain, and 
are now financially able to pay the 
cost of this money to the Govern- 
ment. But with REA being a polit- 
ically-sacred subject with most 
farm-state Congressmen, the Ad- 
ministration may be expected to 
have difficulty in finding a sponsor 
for its plan. 


A PROPONENT OF apprentice training 
for motor repair shops, Mason V. Green, 
manager, motor sales and _ service, 
Barker-Fowler Electric Co., Lansing, 
Mich., helped establish a local 4-year 
apprenticeship training program. Pro- 
gram is supervised by a joint committee 
of representatives of cooperating Capital 
City Electric Motor Shops and IBEW Local 
1632. Certificates are issued by Bureau 
of Apprenticeship, U. S. Dept. of Labor. 
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Electric Capacity ‘DIELECTRIC TEST EQUIPMENT 
Increased by 19% in’58 | 


Peak electric power load in 1958 by | D D L E 


for the United States as a whole 
113.5 million kilowatts in Decem. |*##f0F d-¢ tests at voltages up to 100 KV 
ber, it was announced in a year-end 
report recently completed by the IMPORTANT 
Electric Power Survey Committee FEATURES 
of the Edison Electric Institute, : a 
whose study covers more than 98% 6 Y ell-designed provisions 
of the electric utility industry. : for utmost safety 
The December peak was more . — e Simple operation and 
than 6%, or about 64 million kilo- = 
rg 2 ; YP . > 1905 > e . ‘ 
gee agar — ie Sain dak . Excellent output voltage 
the 1958 summer peak of about 109 ' regulation 
million kilowatts. Bo ay e Compact, mobile design 
To meet the record load, the 
power industry had an electric gen- 
erating capability of about 143.7 j . * pate 
million kilowatts, the report stated. ; ans 2 a, 
This was more than 13 million kilo- 
watts higher than the capability at 
the time of the December, 1957, 
peak. a 
“On a percentage basis, the De- re 
cember, 1958, capability is 10% eee a : VOMAGE: 
over that of the previous December, IMPORTANT USES “ “igi 
while the average annual increase win 
in capability for the past ten years 
gee po cv the adequacy of the electric design 











reliable performance 


e Facilities for voltage and 
leakage current 


























Development—to test d-c dielectric 
strength of insulating materials and 


Committee reported. of insulation in equipment. 


Gross margin of generating capa- : : 
: ? ° . ' , . 
a 4 roduction—for non-destructively de- 
bility over the December, 1958, Produ : 


peak was 26.6% slightly higher tecting defects in electrical insulation. 
than that in December, 1957, and 
exceeding any corresponding value 
since World War II. 
During 1958, a record power out- 
put of 641 billion kilowatthours 
was achieved, a 2.3% increase over 
the 1957 production by the electric t . 
industry. a ' maintenance—for non-de- 




















Maintenance—and preventive 


Installation of new generating structively detecting unreli- 
capacity was at a record high dur- > able condition of electrical 
ing 1958, with more than 14 million P 
kilowatts being added. This ex- 
ceeded by 124% the previous record 
addition of 12.5 million kilowatts in 
1955. 

About 82% of the new capacity 
was added by investor-owned elec- 
tric systems, and 18% by govern- 
mental systems—5% by Federal ae ‘ 
and 13% by non-Federal agencies. NEW TECHNICAL BOOK 

The report lists the kilowatt ca- | new techni went y FB Care, Direct of 
pability, system and station of each of pertinent data for the engineer interested in insu- 
of the 114 thermal and 45 hydraulic lation maintenance of electrical equipment. 
units of 4,000 kilowatts and larger Copies are available at $2.00 each. Orders should 

“s erie a be made on your company’s letterhead accompanied 
added during the year. About 11.7 by check to the order of the James G. Biddle Co. 
million kilowatts of the new addi- Ask for Publication 22TIECM. 
tions are thermal—more than 83% 


of the total. Nearly 2.4 million kilo- J A ee e a G e Rk i ) D L E es °o « 


watts are hydraulic—about 17%. 1316 ARCH STREET « PHILADELPHIA 7, PA. 
For 1959, approximately 14.4 


million kilowatts of new capacity ELECTRICAL TESTING INSTRUMENTS « SPEED MEASURING INSTRUMENTS 
are scheduled to be added. The to- LABORATORY & SCIENTIFIC EQUIPMENT 


insulation in new or repaired 
equipment. 
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Millions of Steel 


IIFFY CLIPS 





Specify 
MINERALLAC 


HANGERS, CLIPS, 
STRAPS, BUSHINGS 


Expert design, choice 

materials and con- 

trolled manufacture 

have built ‘‘top-service 

and longest life” inte 
Minerallac Electrical Spe- 

cialties. That's why the elec- 

trical industry “‘prefers Miner- 
allac”...in steel and Everdur for 
hanging pipe, conduit, BX cable, etc. 


Send for new literature and prices. 
MINERALLAC ELECTRIC COMPANY 


25 North Peoria Street— Chicago 7, IMinois 


MINERALLAC 


Control Your 


CARBON BRUSH 


Inventory with 
Handy-Kits and 
—— 


CARBON 
BRUSHES 


Units have lifetime guaranteed 
See-Thru plastic drawers with 
moveable dividers. Both Handy- 
Kit and Cabinets complete with 
brushes for single phase motors, 
vacuum cleaners, mixers, fans, 
portable tools, etc. Units as- 
sure you have the right re- 
placement stock on hand 


Write for Bulletin No, 65. 


AVAILABLE NOW “RED CARPET" 
RUSH BRUSH SERVICE. 


HELWIG CO. 
,propucts ((B¥ A) 


MILWAUKEE 10, WIS. 





OVERHEAD COSTS for electrical con- 
struction were discussed by James Dande- 
lake (at podium), President of Miller 
Electric Co., Jacksonville, Fla. before 
the annual Convention of the Florida 
Assn. of Electrical Contractors. He was 
introduced by Vincent Burkhardt 
(seated), Burkhardt Elec. Co., West 
Palm Beach, past-President of FAEC, and 
Chairman of the 1958 FAEC Convention 
Committee. 


tal on order and scheduled for serv- 
ice in 1959 and the next several 
years amounts to about 39 million 
kilowatts. 

Atomic reactors are scheduled to 
produce the steam for the initial 
operation in 1960 of four generat- 
ing units totaling 737,000 kilo- 
watts, the report states. Two more 
such units with a combined ca- 
pacity of 116,000 kilowatts are in- 
cluded in the scheduled additions 
for 1962. 


NEW BOOKS 

Closed Circuit Television Systems. 
348 pages. Government Service 
Dept., RCA Service Co., Camden 
8, N. J. $4.50.—Fundamentals and 
techniques of closed-circuit TV; 
characteristics and typical appli- 
cations of various types of com- 
mercial equipment. To assist in the 
proper engineering of closed-circuit 
systems, factors are described 
which assure reliable performance 
under various environmental con- 
ditions. 

Highway Lighting Reference 
Guide, prepared by and available 
from the Safe Highway Lighting 
Commitee of the Street and High- 
way Safety Lighting Bureau, 1400 
Terminal Tower, Cleveland, Ohio. 
Price: $1.00. Based on the Amer- 
ican Standard Practices for Street 
and Highway Lighting, as devel- 
oped by the Illuminating Engi- 
neering Society for the American 
Standards Association, it gives 
for the first time in printed form 
a complete engineering guide on 
where and how the nation’s high- 
ways should be lighted. Designed 
for use by highway and lighting 


engineers, as well as all officials 
charged with the responsibility of 
providing safe highway lighting, 
the book first reviews in detail 
light sources available, including 
incandescent, mercury and linear 
fluorescent lamps, and includes 
appropriate illustrations and ta- 
bles. A second section is devoted 
to luminaires, and reviews funda- 
mentals of design, elements used, 
light distribution, common types 
in use, quality specifications, 
standards and tests, installation 
and maintenance. Lighting equip- 
ment supports, power distribution, 
and series and multiple circuits 
are also evaluated. Lengthy dis- 
cussion, with complete position 
diagrams, is given on intersections 
and interchanges, connections to 
service areas, elevated and de- 
pressed expressways, tunnels and 
underpasses, minimum average il- 
lumination levels for tunnels, day- 
time entrance lighting for traffic 
tunnels, bridges, overpasses and 
viaducts, highway traffic density 
sections, curves and hills, railroad 
grade crossings and urban area 
approaches. It is expected that the 
new publication may be instru- 
mental in establishing a uniform 
approach to the entire problem of 
highway lighting. 


Industrial Electronics Handbook, 
edited by W. D. Cockrell, General 
Electric Co. 1408 pages. McGraw- 
Hill Book Co., 330 W. 42nd St., New 
York 36, N. Y. $22.50.—Authorita- 
tive descriptive and reference ma- 
terial covering all phases of indus- 
trial electronics and control, with 
an emphasis on application and the 


DUAL ROLE of superintendent and engi- 
neer of the large motor department at 
Lima Armature Works, Inc., Lima, Ohio, 
motor service specialists, is handled by 
Robert Bruce who is equally adept with 
micrometer or slide rule. 
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FATHER AND SON team of W. G. Rynes, 
Sr. (left) and young Bill guide the 
activities of Rynes Electric Company, en- 
terprising Chicago electrical contracting 
firm. A recent project: modernization of 
a Michigan Ave. office building includ- 
ing air conditioning, lighting, elevators 
and dc to ac changeover. 


user’s needs rather than on design. 
Nine sections by some 100 con- 
tributing experts cover basic engi- 
neering and mathematics, control 
elements, power supplies, control 
circuits and applications, electronic 
switches, military application, auto- 
mation, process control, etc. 


Maintenance Hints Handbook. 650 
pages, $2.00. Westinghouse Elec- 
tric Corp., P. O. Box 2099, Pitts- 
burgh 30, Pa. 

Designed to provide quick, com- 
plete and convenient guide to mod- 
ern maintenance practices on all 
types of electrical equipment. 
First section specific ap- 
paratus maintenance; second cov- 
ers general maintenance of mate- 
rials used in apparatus, such as 
insulation. All chapters updated 
and revised, including new chap- 
ter on maintenance of static con- 
trols. 


covers 


Residential and Commercial Air 
Conditioning, by Charles H. Burk- 
hardt. 300 pages; $9.00. McGraw- 
Hill Brook Co., Inc., 330 W. 42nd 
St.,. New York 36, N. Y. 

Planning, installation, and ser- 
vicing of residential and commer- 
cial air conditioners; basic theory 
of refrigeration and air condition- 
ing; calculating heat gains, sizing 
the cooling system, installing the 
unit and its various components, 
operating the components, and in- 
stalling and operating controls; 
includes unique chart method for 
servicing. 
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Lawco, Jr. threads 14” conduit in 
20 seconds—2” conduit in less 
than a minute and a half. 














L_ is ~‘ — 


LAWCO JR. PORTABLE 
PIPE THREADER 


threads 4” to 6” conduit— 
in seconds—right on the job 


Here’s one of the best friends a contractor ever had. 


The Lawco, Jr. threads conduit 
place you can take a power cord. 
It’s lightweight: 20 Ibs. Eliminates the need for hauling heavy, bulky, threading 
machinery to every job. Simply position the Lawco, Jr. on the conduit. Pull the 
trigger. Then, watch those cutting dies go to work for you. It’s the safe, handy, 


in a vise, on a wall, in a ditch—just about any 


| economical way to thread. 


Handles conduit 44” through 6”. May be used with all makes of threading die 


| stocks by application of appropriate adapters. 


LOOK WHAT ELSE THIS 


MULTIPLE-USE POWER TOOL CAN DO 
Lh 








Pulls wire or cable 
through conduit 


Threads conduit in 
wails, tight spaces 


Hoists 500 Ibs. as 
a portable winch 


Drives nuts and bolts 
in a jiffy 


Vetocir y-powel] TOOL COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pennsylvania 





























| Write for 
| descriptive 
| bulletin 








FEBRUARY, 1959 





INDOOR and OUTDOOR 
PHONES 


that need no current 


Your voice 

supplies the power 
needed to operate 
these Sound 
Powered Telephone 
handsets over a 
distance of many 
miles. Never fail 

in an emergency. 
For temporary 

or permanent installation. 


Write for catalog 
HOSE-McCANN 
= TELEPHONE CO., INC, 

25th St. & 3rd Ave., Brooklyn 32, N.Y. 





200 AMPERE 


HOUSEPOWER 


FUSIBLE OR CIRCUIT BREAKERS 
CONTROLS FOR WATER HEATER 
AIR CONDITIONERS — HEATING PANELS 


LIGHTS 
RANGE 
DRYER 
ETC, 


INDOOR 
& 
OUTDOOR 





XA DSWORTH Checlewc 


MFG. CO.. Inc 
COVINGTON. KENTUCKY 





FOREMAN Joseph V. Alexander of the 
Althoff Howard Electric Co., Inc. in 
Evansville, Ind. has been an employee of 
the firm for many of the 40 plus years 
they have been doing business from the 
same location in Evansville. 


Legal Aspects of Construction, by 
Walter C. Sadler. 400 pages; $8.50. 
McGraw-Hill Book Co., 330 W. 
42nd St., New York 36, N. Y. 
Rights and liabilities involved 
in the complex relations of the 
construction industry; an aid to- 
ward avoiding legal entanglements 
and costly litigation. Traces the 
pattern of the business of con- 
tracting, appraising the potential 
conflict of interests of contrac- 
tors, subcontractors, sub-subcon- 
tractors, and trade unions. 


Engineering Manual: A Practical 
Reference of Data and Methods 
in Architectural, Chemical, Civil, 
Electrical, Mechanical, and Nu- 
clear Engineering, edited by John 
H. Perry. 680 pages; $9.50. Mc- 
Graw-Hill Book Co., 330 W. 42nd 
St., New York 36, N. Y. 

A concise reference to the most 
commonly used data in these en- 
gineering fields, covering every 
major phase of engineering from 
physical laws involved in the 
structural design of buildings, to 
illustrated instructions on high- 
way and traffic engineering—from 
simple, overall coverage of ac and 
de circuits and machines, to rec- 
ommended practices for meeting 
today’s requirements in the nu- 
clear power fields. Three sepa- 
rate sections present mathematics, 
mathematical tables, and physical 
and chemical data. 


Electrical Equipment Manual by 
J. F. McPartland and W. J. Novak. 
176 pages. Electrical Wholesaling, 
Dept. 270-059B, 330 W. 42nd St., 
N. Y. 36, N. Y. $4.00.—A practical, 
easy-to-use reference for anyone 
desiring or requiring a ready back- 
ground in the fundamentals of elec- 





BOOK NEWS-NOTES 








NATIONAL ELECTRICAL 
CODE HANDBOOK 


Enables electricians to understand 
and do work in accordance with the 
1956 National Electrical Code. In 
this handbook you will find ex- 
planations of rules and measure- 
ments for the various types of jobs 

what they mean—how to apply 
them. Diagrams, sketches, and il- 
lustrations used throughout By 

L. Abbott. 9th Edition revised 
by C. L. Smith, Elec. Field Engr., 
National Fire Protection Assn. 642 
pp., 394 illus., $9.00 





ELECTRICAL 
CONSTRUCTION 
COST MANUAL 


Helps you save time and trouble in 
estimating electrical construction 
costs and to develop more realistic, 
profitable bids. Develops standard 
assemblies as a nucleus for unit 
costing of materials and labor 
covers job factors, overhead, and 
profit, and shows how to combine 
these factors into an integrated cost 
system. By Ralph E. Johnson, 
President, Sturgeon Electric Co. 
427 pp., 226 illus., $10.00 





ELECTRICAL MACHINES 


Direct and Alternating Current 


Just Published 2nd Edition Ex- 
plains the theory and practice of 
virtually all types of electrical ma- 
chines and accompanying circuits, 
with special emphasis on their prac- 
tical applications. Helps you select, 
and operate modern equip- 
ment more quickly and efficiently 
both d-c and a-« Covers dynamos, 

windings, generators, 
and single-phase motors, 
and much more. By Charles S8. 
Siskind, Asst. Prof. of Elec. Engrg., 
Purdue U. 2nd Edition, 535 pp., 325 
illus., $8.00 


install, 


armature 


polyphase 


<7 


HANDBOOK OF INDUSTRIAL 
LOSS PREVENTION 


Just Published. This comprehen- 
sive handbook tells how to pro- 
tect industrial plants and proc- 
against the destructive 
hazards of fire, explosion, wind, 
lightning and earthquake. Helps 
you reduce possibility of wide- 
spread damage, cut down insur- 
ance premiums for real savings, 
protect more fully lives and 
property. Compiled by the Fac- 
tory Mutual Engineering Divi- 
sion. 960 pp., 837 illus., $20.00 


esses 


McGraw-Hill Book Co., Dept. EC-2 
327 W. 41st St., New York 36, N. Y. 


] Siskind 


checked below for 
val In 10 days 
ke . plus few cents f ( 
turn unwanted book(s) postpai 
ts if you remit with this cor 


Natl. Elec. Code Hdbk., $9.00 

Elec. Const. Cost Manual, $10.00 

Electrical Machines, 2nd Ed., $8.1 
Engrg. D Hdbk. of Ind. Loss 


Johnson 


Fac. Mut 


Zone 


mpany 


F or price and terms outside U. S 
write McGraw-Hill Int’l., N.¥.C 
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trical equipment. Through a format 
of carefully balanced copy and 
graphic sketches, the book explains 
in a simple yet comprehensive 
manner the basics of today’s elec- 
trical equipment—from lamps, fix- 
tures, motors and raceways to 
sound systems, transformers and 
pole lines. 


Engineering Consultants. Amer- 
ican Institute of Consulting Engi- 
neers, 33 W. 39th St., New York 
18, N. Y. $2.50 cloth; $1.50 paper. 
A directory of qualified engineers 
and their firms, with some _ bio- 
graphical data, as well as informa- 
tion concerning the services in the 
fields in which they serve. Also 
included is a classified index for 
convenience in locating engineers 
for particular types of problems. 





For genuine Black & Decker repairs check 
Yellow Pages under “Tools-Electric’”’ for ad- 
Construction Accounting and Fi- "7 dress of nearby Black & Decker 
nancial Management, by William | FACTORY SERVICE BRANCH 
E. Coombs. 490 pages; $12.85. | Free tool inspection when requested e Gen- 
F. W. Dodge Corp., 119 W. 40th | uine B&D parts used e Factory-trained tech- 
iin he "8S ‘5 abat ve ; nicians handle all work e Standard B&D 
St., New York 18, N. Y. Guarantee at completion of recommended 
Proper accounting and manage- repairs @ Fast service at reasonable cost. 
ment procedures ; what : records to Or write for address of nearest of 48 branches to: 
keep, and why. Relation of ac- THE Brack & Decker Mec. Co., Dept. $3102, Towson 4, Md. 
counting and record keeping to 


the size of the firm and type of a we 
work being done. Topics include i LN & Cas , if 
prejob procedures, purchasing and QUALITY ELECTRIC TOOLS ¥ 


subcontracting policies and pro- 
cedures, change order routines 





accounting for labor, materials, IN TALLED FA | 
supplies and equipment, subcon- 

tract costs and overhead, plus 200 | 

checklists, illustrations, and sam- 

ple forms and reports. Useful to 

contractors, architects, engineers, 


and manag F Blackhawk Service Entrance Mast Kits 
and management. 
better from top to bottom 


GOOD REASONS why a Blackhawk kit means a 
faster, better installation from cable entrance 
to meter. May be purchased as a complete kit 
or as separate fittings. 








Slip-fitter service entrance head — Just slip it on 
over conduit and tighten two set screws. That’s 
all. Made of corrosion-resistant aluminum. 
Available in a full range of sizes. (Patent 
applied for.) 

Insulators — Reinforced, durable, well-rounded 
porcelain secured to metal pipe mounting clamp, 
galvanized. 

Flexible Synroflashing — Made of flexible neo- 
prene to absorb vibration. Mast can’t work 
loose, damage shingles, or cause leaks. Won't 
rot, peel or crack in any weather. Available for 
14%, 1%, 2 and 2%” pipe. 

Mounting brackets — Exposed parts corrosion- 
resistant aluminum alloy. Shoulder eye fits 
flat. Lock set screw gives additional grip. Meets 
installation requirements. 


Offset reducer — Corrosion-resistant aluminum 
ee alloy. Fits 144” and 1%” hubs to a 2” or 2’2” 
~ atta pipe riser. 


The better-made parts in a Blackhawk kit let 


PROPONENT of electric home heating is gf you do a fast and sound job on every service 
E J. Cizek. treasurer, Wm. Koch Co lack aw entrance mast installation. Saves you time, 




















'"y | builds your reputation for quality and service. 
Inc., La Grange, tll., electrical contrac : 


tors. After expanding into this field, the | ndustries Specify B-1 when you buy! 


Koch firm is convinced it offers profitable 


‘plus’’ business for the contractor. F vuBUQuE, IOWA where the new ideas come from 
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Guard Against _ 


fe 


SUDDEN 
BLACKOUTS 


; 


ue 


nN) 


be prepared with 


AUTOMATIC EMERGENCY LIGHTS 


Storage Bottery Always Fully Charged—Built-in Charger 
Just plug in a Bic Beam Emergency Light and 
rest assured that when regular lights fail, your 
plant or building will be protected automatically 
with hours of bright, sare illumination. Variety 
of models available 


HAND LAMPS ¢ FLARES 


Wide range of hand lamps 
and flares also available, 
including Explosion-Proof 
Hand Lantern, Model 287EX 
for use in Hazardous Locations, 
Class 1, Group D, Approved 
by Underwriters’ Laboratories. 
Write for Bulletin 
on Complete Big Beam Line 


| C LITE MFG C0 1035 W. Hubbard Sf? 
. e Chicago 22, Ill. 


Canada: Bernard Marks & Co., Ltd., 70 Claremont St., Toronto 3, Ont. 


7025 


FOR FASTENERS 
... THAT HOLD 
4 
NO BEND 
NO SQUASH 
DRIVE STRAIGHT 


Answers the need for a Sturdy, Strong 
Staple. Save Time, Labor, Material with 


these rugged Thiel Staples 


TOOL AND 
ENGINEERING 


THIEL ssn 


1417 N. Market St. @ St. Louis 6, Mo. 
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CONSTRUCTION ACTIVITIES of the 
Grand Rapids Industrial Electric Com- 
pany, Grand Rapids, Mich., are in the 
capable hands of: (L to R) V. C. Guasta, 
assistant manager; H. D. Jeffries, presi- 
dent and manager; and K. S. Johnson, 
construction superintendent. Latest 
GRIEC field economy move: use of light- 
weight, 12-ft wide heavy vinyl plastic 
as a protective tarpaulin for equipment 
outdoors. 


Wire and Cable Trade Names. Na- 
tional Electrical Manufacturers 
Assn., 155 E. 44th St., New York 
17, N. Y. $0.50.—A compilation of 
trade names and trade marks of 
bare and insulated wire and cable 
and insulating materials used in 
the electric power field. 


Lighting the Stage, 157 pages, by 
P. Corry, Pitman Publishing Corp., 
2 West 45th Street, New York 36, 
N. Y. Price: $6.00. This 
edition, dated 1958, presents a 
simple explanation of the use of 
light as an active part of theat- 
rical production, in terms of direc- 
tion, intensity, and color. It ex- 
plains the importance of light, 
defines what must be lighted, and 
relates the lighting effects that 
may be selected by the producer 
to borders and ceilings, curtain 
settings and scenery settings. It 
also discusses stage lighting and 
control equipment, color in light, 
cyclorama, trick and special light- 
ing effects, scenery, lighting and 
rehearsals, performances, 
the platform stage, etc. While the 
light sources, stage lighting equip- 
ments, dimmer control systems, 
etc. listed in this book of English 
origin are not comparable to mod- 
ern American equipments, the au- 
thor’s treatment of stage lighting 
principles provides a sound basis 
for thorough analysis of stage 
lighting problems which should be 
invaluable to consulting electrical 
engineers and others engaged in 
the design of stage lighting. 


second 


dress 


DATES AHEAD 


National Electrical Week — An all- 
industry event, February 8-14. 


National Rural Electric Co-op Assn. 
National Guard Armory, Washing- 
ton, D. C., February 9-12. 


Electric Associates, Inc. — National 
Electrical Week luncheon, Sheraton- 
Astor Hotel, New York, N. Y., Febru- 
ary 10. 


2nd Biennial Electrical Trade Confer- 
ence & Exposition — Sponsored by 
Electrical Trade Institute of Wash- 
ington, Sheraton Park Hotel, Wash- 
ington, D. C., February 17-18. 


Industry 
Hotel, 


99.95 


“e-ao. 


Upper Midwest Electrical 
Convention — Leamington 
Minneapolis, Minn., February 


15th Annual National 
Conference—Jung Hotel, 
leans, La., February 26-27. 


Wiring Sales 
New Or- 


Electrical Estimating Institute—Con- 
ducted by the University of Wiscon- 
sin in cooperation with the College 
of Engineering, Madison, Wis., Feb. 


26-27. 


2nd National Lighting Exposition 
Coliseum, New York, March 1-4. 


Industrial Electrical Exposition—Spon- 
sored by Essex Electrical League, 
National Guard Armory, Elizabeth, 
N. J., March 10-12. 


International Association of Electrical 
Inspectors — Virginia Chapter, 
Charter House Hotel, Fairfax, Va., 
March 30-31; Ellis Cannaday Chap- 
ter of North Carolina, Carolina Ho- 
tel, Raleigh, N. C., April 7-8; Geor- 
gia-South Carolina Chapters, Joint 
meeting, Richmond Hotel, Augusta, 
Ga., April 12-14; Alabama Chapter, 
Jefferson Davis Hotel, Montgomery, 
Ala., April 16-17; Florida Chapter, 
Sarasota Terrace Hotel, Sarasota, 
Fla., May 8-9; Baton Rouge, George 
Welman, North Louisiana-East 
Texas, Texas, Texas Gulf Coast 
Chapters, Five chapter joint meet- 
ing, Carlton Hotel, Tyler, Texas, 
May 15-16; Northwestern section, 
Seattle Hotel, Seattle, Wash., August 
24-26; Canadian Section, Montreal, 
Quebec, Canada, September 25-26; 
Western Section, Schroeder Hotel, 
Milwaukee, Wis., October 5-7; 
Southern Section, Heidelberg Hotel, 
Jackson, Miss., October 12-14; 
Mississippi Chapter, Heidelberg Ho- 
tel, Jackson, Miss., October 12-14. 


Illuminating Engineering Society— 
Regional Conferences; East Central, 
Lord Baltimore Hotel, Baltimore, 
Md., April 8-9; Southeastern and 
South Central, Grove Park Inn, 
Asheville, N. C., April 23-24; South- 
western, Shamrock-Hilton Hotel, 
Houston, Texas, May 4-5; Midwest- 
ern, Pere Marquette Hotel, Peoria, 
Ill., May 6-8; Inter-Mountain, Con- 
tinental Hotel, Denver, Colo., May 
11-12; Pacific Northwest, Buffalo 
Springs Hotel, Bariff, Alta., (Can- 
ada), May 26-30; Northeastern, Cur- 
tis Hotel, Lenox, Mass., June 4-5; 
Canadian, Chateari Laurier, Ottawa, 
Ont., (Canada), June 11-12; Great 
Lakes, Statler Hotel, Buffalo, N. Y., 
June 22-23. 
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American Power Conference — Spon- 
sored by Illinois Institute of Tech- 
nology in cooperation with some 14 
colleges and technical societies, 
Hotel Sherman, Chicago, March 31 
and April 1-2. 


Edison Electric Institute—Annual Con- 
vention, New Orleans, La., April 5-9. 


Progress in Electrical Equipment— 
Kiel Auditorium, St. Louis, Mo., 
April 7-9. 


National Association of Lighting Main- 
tenance Contractors—Annual confer- 
ence, Cosmopolitan Hotel, Denver, 
Cole., April 27-29. 


National Industrial Service Assn. — 
Queen Elizabeth Hotel, Montreal, 
Canada, May 17-21. 


Building Research Institute—Building 
Illumination Conference, Statler- 
Hilton Hotel, Cleveland, Ohio, May 
20-21. 


Pacific Coast Electrical Association, 
Inc.—Annual convention, Fairmount 
Hotel, San Francisco, Calif., May 


9.99 


National Association of Electrical Dis- 
tributors—5lst annual convention, 
Conrad Hilton Hotel, Chicago, II1., 
May 24-29. 


National Fire Protection Assn.—An- 
nual meeting, Atlantic City, N. J., 
May 25-29 


New York State Association of Elec- 
trical Contractors and Dealers 
60th Annual convention, Whiteface 
Inn, Lake Placid, N. Y., July 7-10. 


Western Electronic Show & Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 18-21. 


Illuminating Engineering Society 
National Technical Conference, 
Fairmont Hotel and Mark Hopkins, 
San Francisco, Calif., September 
7-11. 


Canadian’ Electrical Manufacturers 
Assn.—15th annual meeting, Shera- 
ton-Brock Hotel, Niagara Falls, Ont., 
Canada, September 30, October 2. 


11th Biennial Electrical Industrial 
Exposition—Sponsored by Essex 
Electrical League; Armory, Eliza- 
beth, N. J., October 10-12. 


National Electronics Conference 
Sherman Hotel, Chicago, Ill., Octo 
ber 12-14. 


Electrical Progress Show—Sponsored 
by Electrical Association of Phila- 
delphia, Convention Hall, Philadel- 
phia, Pa., October 13-15. 


National Electrical Contractors Asso- 
ciation—Annual convention and 5th 
National Electrical Exposition, Fon- 
tainebleau, Eden Rock, Deauville and 
Carillon Hotels, Miami Beach, Fla., 
November 9-12 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 9-13. 


Industrial Electric Exposition—Spon- 
sored by Electrical League of West- 
ern Pennsylvania, Penn-Sheraton 
Hotel, Pittsburgh, Pa., November 
17-19. 





a 


Faster — Lower Cost GAY-LEE 
CARBIDE SAWS 


COMMUTATOR Saw with steel hub 
UNDER-CUTTING and carbide blade 


—designed for 
“U”’ type com- 

Every Gay-Lee carbide saw is specifically mutator under- 

designed to provide you with faster, lower cutting. 

cost under-cutting of commutators. They are 

available for ‘‘U”’ or ‘‘V”’ type under-cutting 

and in two types—plain solid carbide or an 

advanced design having steel hub and solid 

carbide blade. Commutator saw 


, ith st steel 
The design of the Gay-Lee hub-type saw “oa owe bide 


utilizes steel for strength and carbide for blade is ground 
cutting speed. A brazed steel hub ring locks for ““V’’ type 
the carbide blade and steel hub into a strong, under-cutting. 

efficient cutting unit*. For unusual rigidity 


and continuing alignment, these hub-type 
saws have no equal. 
Plain carbide saw 
—no steel hub. 
A ao vend L Ee a Available for ‘‘U”’ 


*Patent No. 
2,422,404 


COMPANY or “V”’ type under- 


cutting of com- 
one Oe 2 eek, ee Been ace, | mutators. 


CARBIDE SAW SPECIALISTS 





another 


HEVI-DUTY 


installation 


@ 300 KVA 4160Y — 208Y/120 Volts 
DRY TYPE TRANSFORMER 


PLACE: The new Commerce Building, 

University of Wisconsin, Madison, Wisconsin 
ARCHITECTS: Law, Law, Potter and Nystrom, Madison 
ELECTRICAL CONTRACTOR: Dave Speaker Co., Kenosha, Wisconsin 


HEVI-DUTY ELECTRIC COMPANY . , 
HEAT PROCESSING FURNACES HEMI=eBHTY ELECTRIC EXCLUSIVELY Write for Bulletins 
ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 100 and 200 today. 
MILWAUKEE 1, WISCONSIN 
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Among the 
Manufacturers 


Headquarters Announcements 





Rome Cable Corp. and Alumi- 
num Co, of America have an- 
nounced plans to affiliate in March. 
Electrical conductors, conduit and 
accessories facilities will be com- 
bined in new company called Rome 
Cable Co. 

Benjamin Electric Mfg. Co., Des 
Plaines, Ill., has been purchased 
by Thomas Industries Inc., Louis- 
ville, Ky., and will be operated as 
a division. 

Kennecott Wire and Cable Co. 
has become an operating division 
of The Okonite Co., Passaic, N. J. 

Westinghouse Electric Corp., 
Pittsburgh, Pa., has purchased the 

Stake your claim fer $4.00 ag 44 Elevator Co. of Milwau 

. ° Thermoid Div., H. K. Porter, 

Electrical Equipment Manual Inc., has been formed of Porter’s 

Quaker Rubber Div. and the Ther- 

by J. F. McPartland and W. J. Novak moid Co., and will manufacture all 

products formerly made by Quaker 
Rubber. 

Toledo Pipe Threading Machine 
Co., Toledo, Ohio—Norman J. 
Kirk, president and general man- 
ager. 

Line Material Industries, Mil- 

Capacitors Relays waukee, Wis.—R. C. Kirk, vice 
Protective Devices Pole Line Equipment president, research and engineer- 
Switchboards & Raceways and ing. 
Sound Systems Panelboards Busways Crouse-Hinds Co., Syracuse, 
N. Y.—George B. Jamison, di- 
visional manager of Gulf Div., 
Houston, Tex. 

Struthers-Dunn, Inc., Pitman, 
Electrical contractors Estimators Consulting engineers N. J.—John L. Pfeffer, president. 
Electricians Electrical inspectors Plant engineers Rockbestos Products Corp., New 

Haven, Conn.—Alexander S. Basil, 
Fully illustrated to cover CONSTRUCTION, OPERATION and INSTALLATION — vice president in charge of manu- 
with SPECIAL EMPHASIS ON THE NATIONAL ELECTRICAL CODE facturing. 


= tae Robertson Electric Co., Buffalo, 
GET your copy today! The only book of its kind, it contains UP-TO-DATE N. 7 —Knud B. Muenter manager 


installation and application data, highlighting the best of modern circuits in Switchgear and Box Div. 
which equipment is used. This book guides you in selecting the right equipment Royal Electric Corp., Pawtucket, 
and materials for every job. The unique format is designed R. IL—Jules P. Goldsmith, vice 
to provide ready answers to specific questions. president, marketing. 
Day-Brite Lighting, Inc., St. 
Louis, Mo.—George J. Taylor, vice 
Electrical Wholesaling Please send me copies of the sturdily-bound. president and director of research; 
Dept. 270-059 176-page book ‘Electrical Equipment Manual” at $4.00 Charles L. Amick, executive di- 
330 West 42nd St., per copy ($3.00 per copy for orders of 50 or more) | rector of new Research Dept.; 
New York 36,N. Y. Enclosed is full payment of $_ Gordon Wells, general manager of 
sales. 
PLEASE PRINT Sargent Electric Corp., Lyn- 
- brook, N. Y.—George A. Treiber, 
general sales manager. 
Steelduct Co., Youngstown, Ohio 
— -William F. Zarbaugh, vice presi- 
sintennet ais dent, sales. 
COMPANY NAME ANDO ADDRESS _ Sylvania Electric Products Inc., 
a | New York—Robert E. Lewis, presi- 
dent. 


Here's a 176-page, 6” by 9” hard cover book. 

Everyday, easy-to-use data on 

© Lamps Motors Motor Controls 
Lighting Fixtures Wire and Cable Wiring Devices 
Ale Conditioner: Transformers Switches 

Heaters 


Generators 


Designed for use as an instruction manual.or as a reference text . . . aimed at 


the practical interests of — 


NAME 


ADDRESS 
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Howard Electric 
Mich.—Eugene C. Howard, vice 
president and _ secretary, plus 
added duties of general manager. 

Minnesota Mining & Mfg. Co., 
St. Paul, Minn.—Dr. Carl E. 
Barnes, vice president for re- 
search. 

All-Brite Fluorescent Fixtures, 
Inc., South San Francisco, Calif.— 
E. O. Anders, chairman of the 
board. 

Carlon Products Corp., Aurora, 
Ohio—A. Thomas Campbell, sales 
manager, Electrical Products Div. 

Edwards Co., Inc., Norwalk, 
Conn.—Robert L. Kempton, di- 
rector of marketing. 

General Electric Co., Sche- 
nectady, N. Y.—Raymond W. 
Smith and Harold A. Strickland, 
Jr., vice presidents. 

Robertshaw-Fulton Controls Co., 
Indiana, Pa.—Henry F. Hild, gen- 
eral manager of new Indiana Div., 
specializing in electrical controls. 

Electric Storage Battery Co., 
Philadelphia, Pa.—Thomas E. Pea- 
cock, marketing manager, Exide 
Industrial Div. 

Thomas Industries Inc., Louis- 
ville, Ky.—Thomas Fuller, vice 
president. 

Westinghouse 
Pittsburgh, Pa. 


Co., Detroit, 


Electric Corp., 
Howard S. Kal- 
tenborn, vice president and as- 
sistant to president; Dr. S. W. 
Herwald, vice president in charge 
of research. 

Youngstown Sheet and Tube Co., 
Youngstown, Ohio—Richard J. 
Stamberger, manager of new 
Trade Relations Dept.; Robert W. 
Walling, manager of High Strength 
Sales; Roy A. Curl, manager of 
sales promotion and advertising. 

Square D Co., Detroit, Mich. 
Mitchell P. Kartalia, vice presi- 
dent. 

Bryant Electric Co., Bridgeport, 
Conn.—W. B. Rankin, 
wiring device sales. 


manager, 


Regional Appointments 

MIDDLE ATLANTIC 

International Rectifier 
Arno Nash, regional sales 
ager, Eastern Div. 

Freed Transformer Co., Ine.: 
Martin P. Andrews, Inc., repre- 

Cutler-Hammer, Inc.: J. P. Si- 
mon, eastern regional sales man- 
ager; S. S. Blackmore, Philadel- 
phia district manager; O. P. 
Proudfoot, central regional sales 
manager; R. D. Burd, Buffalo dis- 
trict manager. 

Electrosnap Corp.: Kacil Brin, 
manager of New York office in 
Beth Page, N. Y. 


Corp.: 
man- 
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q "How do you like a 


al 





the Universal line 
of 

electric power and 

light plants?” 











"Fine! We use Universals 
for on-job power...meet 


customers’ needs, too.” 








” 





| Electrical contractors are cashing in on 


Universals. They speed their jobs with port- 


| able electric power...supply business, public 
| buildings, homes, construction jobs with the 


complete line of low-priced, need-meeting 


| electric plants. 


Universal has many special models for all 
job-power requirements, as well as a com- 


| plete range of emergency-standby types. 


Air- and water-cooled, gasoline and diesel 
models. All types of controls. From 250 
watts to 35 k.w. 
+ + y 


4 + 


* 
* Universal 
*.,»” of Oshkosh 


Plug-in power for any need anywhere is 
provided by this portable 1200-watt Univer- 
sal. One of dozens of models. 


CHECK THE 
UNIVERSAL LINE 
TODAY! 


MARINE ENGINES + ELECTRIC PLANTS 
UNIVERSAL MOTOR COMPANY, 438 UNIVERSAL DRIVE, OSHKOSH, WISCONSIN 


designers — manufacturers 


INTERNATIONAL 
FIXTURES 


SOLD DIRECT FROM FACTORY 


LOW COST 
HIGH QUALITY 
LONGER PROFIT 


By selling direct—we can pass 
savings on to you in the form 
of a complete, high-quality 
line of fluorescent and incan- 
descent lighting fixtures at ex- 
ceptionally low prices. 

The fine workmanship of the 
low-cost International line will 
be readily apparent to you and 
your customers .. . enabling 
you to beat competition and 
still make a longer profit! All 
fixtures are guaranteed to meet 
with your approval. 

Buying from one manufac- 
turer, making one of the 
largest, most diversified lines 
in the country, saves you 
money, time and trouble. 





WRITE FOR 
FREE CATALOG 


UNION WIRED, AFL-IBEW LABEL 


INTERNATIONAL LIGHTING, INC. + 1825 N. 19TH ST. © ST. LOUIS 6, MO. 
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Wolverine Tube: Philip Mackay, 
PORTABLE P OWER sales manager, Philadelphia dis- 


CUTS YOUR COSTS trict. 


SOUTH ATLANTIC 


Cutler-Hammer Inc.: R. A. Blue, 
Baltimore branch manager; W. M. 
a oa Reese, Newark branch manager. 


© Tally Counters © Voltmeters © Megohmeters Electro Compound Co.: Hopper 
¢ Associates, Miami, representa- 
R. A. KOENEMAN COMPANY Bots: a ~via ao ng py re 
1409 Delmar Blvd. International Trade Mart tives In orida, osep = a pt )s 
St. Louis, Mo. New Orleans, La Birmingham, representative in 
MAIL ORDERS PROMPTLY FILLED | Alabama, Tennessee and north- 
western Florida. 
IDENTIFICATION NAME PLATES I-T-E Circuit Breaker Co.: John 
Machine engraved on black surface Bakelite W. Harrawood, district manager, 


with white lettering—any titles—for controls, new Charlotte, N. C.., office. 
USE POWER TOOLS WITH DEPENDABLE panels, consoles, etc. Quick mail service any ards Co.: Willis L. Plerce 
AL _= ELECTRIC distance. Send for free sample and prices. Edwards Co.: William L. Pierce, 
Power G. F. BUNNELL CO. southern regional manager. 
—— PLANTS 645 Cypress Road, Vero Beach, Florida 











800 to 2500 Watt 

















800 to 3000 Watt 











Allis-Chalmers Industry Group: 
You save 3 big ways with a WINPOWER S. B. Lamica, manager, Jackson- 


electric plant: AUTOMATION SPECIALISTS ville, Fla., district. 


a 
. 
> rs tric ° a 
(1) costs less to buy . . . priced to beat 4 Custom Built Control Panels Killark Electric Mfg. Co. East 
all competition; > Built to J. I. C. Standards ern Sales Co., representative in 

4 

. 

» 








(2) speeds up production by supplying low sadly Sy © -- spree Maryland and Washington, D. C. 
cost, instant power on the job; THE AMERICAN ELECTRIC CO. areas. 

(3) gives you long and dependable serv- BP. O. Box No. 356 Lansing 2, Mich. 
ice backed by 33 years of manufac- 


turing experience. Portable cradle EAST CENTRAL 
units or two wheel dolly types. . a ‘ a P 
FREE BROCHURE AND COMPLETE FZ ANCHOR for 1/3 the COST _ Wolverine Tube: Ric hard B. 
INFORMATION SENT BY RETURN 1 & with extra-strong Flynn, sales manager, Cleveland 
Malt. Was el district; Carl T. Fuller, sales man- 
omen Write Today for Details ager, Chicago district; Edmund J. 
WINPOWER MFG. CO. vo)aelota a Campbell, sales manager, Detroit 
NEWTON, IOWA Dept. AZ NChOrs /ORDAN INDUSTRIES, Inc. district; Richard C. Cash, sales 
. manager, Birmingham district. 
Cutler-Hammer Ine.: J_ .H. 
Sauer, Indianapolis district man- 
The Instrument You Have Been Waiting For! — C. A. Russ, ge ayer dis- 
| trict manager; E. E. urham, 
SMALL SIZE © LOW PRICE | Cleveland district manager; E. A. 
CONSTANT PRESSURE @ SLIP CLUTCH | Clark, southern regional sales 
DC GENERATOR TYPE @ INSULATION TESTER | manager; R. A. Haworth, mid- 


wv " | western regional sales manager; 
Hew MAJOR MEGOHMER . R. L. Hibbard, Chicago district 
With Extra Ohm Scale! manager. 

Ranges: 0-50 megohms and 0-30 ohms, or = : Youngstown Sheet and Tube 
0-10,000 ohms. Test potential 500 volts DC. Co.: Frank A. Anderson, St. Louis 
In polished teakwood case. True Ohmmeter move- district manager. 
ment independent of generator voltage. Tork Time Controls, Inc.: Robert 

L. Kanter, representative in Chi- 
AREMARKABLE INSTRUMENT AT A REMARKABLE PRICE | FOR cago and northern Illinois. 
HERMAN H. STICHT COMPANY, INC. . / Quadrangle Mfg. Co.: Roy L. 


] PARK PLACE NEW YORK. WN. Y 


























Clinton, representative in western 
half of Pennsylvania and northern 
half of West Virgina. 

Minnesota Mining & Mfg. Co.: 
R. E. Strawbridge, insulation sales 
manager in Cleveland-Detroit-Pitts- 
burgh-Grand Rapids areas. 

International Rectifier Corp.: 
Alex Blumenberg, district man- 
ager, Michigan area. 

Hoffman Engineering Corp.: 
Kenneth G. Anderson, representa- 
tive in northern Illinois and south- 
ern Wisconsin. 

General Electric Co.: S. D. 
Hopper, consultant, field sales, 
Cleveland; R. C. Schey, district 
manager, Great Lakes office—Con- 
struction Materials Div. 


= 


at —_t—{—{—{— 


NEW SUBSCRIPTION ORDERFORM 


ELECTRICAL CONSTRUCTION & MAINTENANCE 
330 West 42nd Street, New York 36, N. Y. 


Please enter personal subscription to start as soon as possible: 
$3.00 enclosed for one year*® [) Send invoice 
Please Prir 
Name 


Title or P tion 
{Hom 


Address jG. yn 
City 
State 
Company Name 


Nature of Company's Business — 
I am in charge of elec. work—Yes() No{) Operate a motor repair shop 


*Above rates good only in U.S. Please write for rates in other countries. 


poor 
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ELECTRIC HEATERS for space heating 
were discussed by Jim lIgon (left), of 
Cavalier Corp., Orlando, Fla. and Bert 
Lenhart, Lenhart-Payne Electric Co., 
Leesburg, Fla., during recent Convention 
and Electric Trade Show of Florida 
Assn. of Electrical Contractors. 


WEST CENTRAL 

Quadrangle Mfg. Co.: R. E. 
Madigan Co., representative for 
state of Wisconsin and upper 
peninsula of Michigan. 

Cutler-Hammer Inc.: W. J. 
Phillips, Dallas district manager. 

Wolverine Tube: George W. 
Overstreet, sales manager, Dallas 
district; T. F. Vigmostad, sales 
manager, St. Louis district. 

J. A. Weaver Co.: J. P. Tendirck 
&Associates, representatives in 
state of Wisconsin. 

Rawlplug Co.: Jack Grattan, 
manager, Rawlplug Dallas Co. 

Sequoia Wire and Cable Co.: 
Frank J. Babka, Midwest manager, 
office in St. Louis. 


WEST 

J. A. Weaver Co.: George E. 
Metcalf Co., Denver, representa- 
tive in Colorado, Wyoming and 
Montana. 

Cutler-Hammer Inc.: R. C. Sei- 
bert, western regional sales man- 
ager; W. H. Palin, Los Angeles 
district manager. 

General Electric Co.: J. H. Al- 
derman, northwestern district 
manager, Construction Materials 
Div. 

I-T-E Circuit Breaker Co.: John 
J. O’Ryan, manager, Denver dis- 
trict office. 

Feedrail Corp.: T. J. Vieau and 
Associates, representative in Colo- 
rado, Wyoming and New Mexico. 

Kaiser Aluminum & Chemical 
Sales: L. M. Guibara, western re- 
gion insulated products manager; 
R. R. Piantanida, western electri- 
cal conductor regional manager— 
Electrical Conductor Div. 

Electro Compound Co.: Matz- 
inger-Johnson Co., representative 
in southern California, Nevada 
and Arizona. 
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EMPLOYMENT: 
BUSINESS: 


DISPLAYED 


Employment Opportunities—$24.00 per inch, sub- 
ject to Agency Commission. 

Equipment & Business Opportunities—$17.90 per 
inch, not subject to Agency Commission. 

An advertising inch is measured %” vertically on 
one column, 3 columns—-30 inches—to a page. 
Equipment Wanted or For Sale Advertisements ac- 

ceptable only in Displayed Style. 


OPPORTUNITIES’ 


—RATES-— 


:EQUIPMENT 
“USED OR RESALE 


UNDISPLAYED 


$1.80 per line, minimum 38 lines. To figure advance 
payment count 5 average words as a line. 


Position Wanted ads take one-half of above rate. 


Boz Numbers in care of our New York, Chicago & 
San Francisco offices count as one additional line. 


Discount of 10% if full payment is made in advance 
for 4 consecutive insertions. 


Send New Ads to Classified Advertising Div. Electrical Construction & Maint. P.O. Box 12, New York 36, N.Y. 











TRANSFORMERS 


BOUGHT — SOLD — RENTED 
REWOUND — RE-DESIGNED 
MANUFACTURED 
Ask For Our Price Schedule And Stock List 
THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 


‘America’s Exclusive Independent Transformer Service Shop” 














FOR ADDITIONAL 
INFORMATION 


About Classified 
Advertising 


Contact The McGraw-Hill 
Office Nearest You 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. JAckson 3-6951 
R. H. POWELL 


BOSTON, 16 
350 Park Square HUbbard 2-7160 
D. J. CASSIDY 


CHICAGO, 11 
520 No. Michigan Ave 
W. J. HIGGENS 


MOhowk 4-5800 
D. C. JACKMAN 


CLEVELAND, 15 
1164 Illuminating Building, 55 Public Square 
SUperior 1-7000 
W. B. SULLIVAN 


DALLAS, 2 
1712 Commerce St., Vaughn Bldg. 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 
DETROIT, 26 
856 Penobscot Bldg. WOodward 2-1793 
D. M. WATSON 


LOS ANGELES, 17 
1125 W. 6 St HUntley 2-5450 
R 


L. YOCOM 


NEW YORK, 36 
500 Fifth Ave. 
D. T. COSTER 


OXford 5-5959 
R. P. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St Rittenhouse 6-0670 
H. W. BOZARTH T. W. McLURE 


ST. LOUIS, 8 
Continental Building JEfferson 5-4867 
SAN FRANCISCO, 4 
68 Post St. DOuglas 2-4600 
R. ALCORN 


Sensational Offer! 


MODEL 689-1F 


WESTON OHMMETER 


A convenient pocket 
size ohmmeter for 
checking circuits by 
the resistance and 
continuity method. 
The energy for the 
resistance readings 
is supplied by a 
self contained 1.5 
volt No. 2 standard 
large flashlight cell. 
Variation in battery 
voltage is compen- 
sated by a magnetic 
shunt adjustable 
from the outside of 
the case 
BUILT TO MEET U.S. ARMY REQUIREMENTS 
FOR ACCURACY AND DURABILITY 
This ohmmeter also has a double range of 0-10 
and 0-1000 ohms for the accurate measurements of 
low resistance values. This type is widely used for 
production testing armature and field resistances 
of small motors, relay and coil testing, transformer 
winding tests and other similar appliances. 
Model 689-1F comes complete with operating in- 
structions, test leads and LEATHER CARRYING 
CASE. 


Dealers net price, complete $346.50 


OUR NET SELLING-OUT PRICE $17.95 


Metropolitan Electronics & Instruments Co. 
106 Fifth Ave., Dept. E S. ¥. te, te Ve 











PROJECT ENGINEER 


Large, mid-west pharmaceutical company 
requires an electrical engineer. Will co- 
ordinate activities of other departments 
with engineering department, consult on 
technical problems requiring electrical and 
mechanical knowledge, responsible for 
operation of plant electrical systems, also 
improvements and expansion, organize 
and conduct training programs. Must have 
EE degree and five years experience. 
Prefer professional engineering license. 


P-9840, Electrical Construction 
& Maintenance 
520 N. Michigan Ave., Chicage 11, Ill 
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Safer, Faster, Easier Mou nting 
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Hook clip at top of plug-in unit to top 
of duct. It supports itself 





Then, just swing plug-in unit down 
until jaws engage bus bars 


[PORE NOBLE: ais 8B 








Hanger mounting (not 
shown) makes installation easy. 
A universal hanger permits 
mounting in any position. Just 
suspend and level top portion 
of hanger, then clip on lower 
portion. U.L. approved for 10- 
foot spacing. 








T-beam construction of 
bus bars—a Square D exclu- 
sive—provides four times the 
strength of conventional bus 
bars. Bars are zinc, copper 
and silver-plated full length. 











Full width bus support 
provides greater strength on 
short circuits, freedom from vi- 
bration. Also acts as fire stop 
where duct passes through 
walls and floors. 





Plug-in jaws are protected bya 
molded, impact-resisting phenolic 
insulator. Prevents damage from 
handling, positively guides unit 
into correct position. 











Square D duct is totally 
enclosed for maximum safety 
—no danger of accidental 
shorts. Prevents overheating 
from dust accumulation. 





Steel pins in each bus bar pre- 
vent bars from shifting and sup- 
port them on vertical riser instal- 
lations. 




















With other plug-in duct, it’s no easy job to mount pushing required—no unnecessary chances to take. 


the plug-in units. In fact, it takes a lot of real push- 
ing which is neither safe nor easy when you're work- 
ing on a ladder. With Square D’s exclusive hook- 
swing mounting, you just hook the plug-in unit to the 
top of the duct. Then, simply swing it down and in un- 
til the jaws have engaged the bus bars. No awkward 


Square D aluminum plug-in duct with exclusive 
hook-swing mounting costs no more—why settle 
for less? 

Write for Bulletin SD-110. It gives the facts on Square D 
aluminum plug-in duct. Address Square D Company, 
6060 Rivard Street, Dept. SA, Detroit 11, Michigan 


EC&M weavy inpustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE J} 


COMPANY 
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New CROUSE-HINDS 


ae EXPLOSION-PROOF 


MERCURY VAPO 
LIGHTING FIXTURES 


For dependable security at low 
operating cost in hazardous locations . . . 


@ where long burning hours without interruption 
are involved, month in, month out 
@ where labor cost or trouble of relamping is an 
important factor 
@ where maximum lighting output calls for maxi- 
mum economy in power consumption 


The longer life of mercury vapor lamps is well estab- 
lished: 7000 hours, vs. 1000 hours for incandescents. 
Light output is 2.5 times greater; 55 lumens/watt, vs. 22 

lumens/watt for incandescents. 


The new EV’s place these economies within easy reach. 

As with all Crouse-Hinds explosion-proof devices, EV’s are 
heavily constructed to withstand the pressure of internal 
explosions without rupturing. Gas-tightness is not a require- 

ment for their safe performance. Flame-tight joints prevent 
the escape of flames to flammable atmospheres. 


A @ For full information, call your Crouse-Hinds distributor, or 


TYPE EVA Explosion-Proof write for catalog sheet. 
Lighting Fixture 


Available with or without guard, 


or reflector (dome, deep bowl, 
shallow bowl, angle, or high bay) 
250 Watt— National Electrical 
Code: Class I, 
Groups C&D 


400 Watt— Closs I, Group D 


CROUSE@ HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 
Crouse-Hinds Company of Canada, Ltd., Toronto, Ont 


@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) © FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 


These a are sold lusively through el 





St. Louis St. Paul San Francisco Seattle Tulsa Washington di es: 





Atlanta Baltimore Charlotte Chattanooga Jacksonville Reading, Pa. Richmond, Va. Shreveport 





ical distributors. For application engineering help, contact one 
of the following offices: Baton Rouge Birmingham Boston Buffalo Chicago Cincinnati Cleveland 
Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City Los Angeles 
Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore Salt Lake City 


